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Abstract Immunotherapy for cancer targets and kills tumors via enhancing the immunity of individual
patients, where the treatment effects can be significantly regulated by the interactions between T cells and
targeted cells such as tumors or antigen-presenting cells. Due to the ubiquitous thermal fluctuations of the
microenvironments around cells, precise measurements of the mechanistic information remain challenging.
Single-molecule techniques possessing high temporal-spatial resolutions can overcome these thermal
fluctuations and aim to describe the dynamics of biological molecules via monitoring their temporal-spatial
distributions, structural transition, energy exchange and information transmission. Application of single-
molecule techniques in studying receptor-ligand interactions and related structural transitions involved in
immunotherapy may provide ideas and comments from a single-molecule view and shed light on the cross-

development of physics and immunology.

Keywords immunotherapy; single-molecule physical biology; single-molecule magnetic trap; single-

molecule fluorescence imaging; receptor-ligand force interaction
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