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Abstract

Optical tweezers integrated with a robotic micropipette can be used for single cell/bead
manipulation and force measurements. One example, optical tweezers can measure the binding
affinity between a T-cell receptor and peptide—major histocompatibility (pMHC)). This
interaction defines T-cell specificity and sensitivity and underpins T-cell development, activation,
proliferation, and differentiation. With our system, we can then pick up cells with desired
binding forces for further analysis (e.g. single cell PCR/mass spectrometry). Conventionally, cell
manipulation with a micropipette requires well-trained operators to skilfully operate multiple
devices (e.g. microscope stage, micropipette, synchronized pressure and video recording), a time
consuming process. Semi automation of single cell aspiration will allow higher throughput
measurements to be performed.

This work is in collaboration with ZHU Hai, Research Associate at BioSyM.
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