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We present a method for determining the oligomerization state of a protein, e.g. a channel or receptor, in the membrane of a living cell. The approach is based on the direct observation of photobleaching steps of fluorescent subunits on a single molecule level. We genetically engineer fusion proteins of the protein of interest with the green fluorescent protein GFP. When expressed at very low density in the membrane of Xenopus laevis oocytes, single protein complexes can be imaged as spatially separated bright spots. In order to exclude fluorescence from the cytoplasm of the cell, we use Total Internal Reflection (TIR) Fluorescence Microscopy, which restricts illumination to the interface between the coverslip and the cell resting on it. The photobleaching of a single GFP is a discrete process; thus the fluorescence intensity of a protein complex with one or several GFP molecules drops in a stepwise fashion, and the number of steps reveals the number of GFP-tagged subunits in the complex.
In our contribution, we want to show the complete experiment starting with injection of RNA into the Xenopus oocytes, continuing after one day of incubation with the preparation of the experiment consisting of coverslip cleaning, handling of the cells and setting up the TIR illumination at the microscope. Finally we will explain how to select a spot on the cell with a density appropriate for the single molecule imaging experiment, and will acquire a movie from our sample. As a reference protein, we will use the NMDA receptor consisting of two unlabeled NR1 subunits and two GFP-labeled NR3 subunits.

We use a custom-built microscope setup with the microscope base and high-NA objective from Olympus, a highly sensitive EMCCD camera from Andor, and the TIR illuminator assembled from Thorlabs parts.
If you decide to contact Andor for a sponsorship, you might want to talk to Chris Campillo (c.campillo@andor.com) who was our company rep in Berkeley and is familiar with our work and probably would put a good word in for our case.

