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Abstract.
Due to improved equipment and a constantly increasing variety of fluorescent proteins
and organic dyes, single molecule techniques developed from a topic for specialists in
physics to a tool for many biological applications. One method that our group is helping
to establish is the counting of GFP bleaching steps from subunits of oligomeric proteins
in order to determine their multimerization state and the rules of their assembly. As an
extension of the subunit counting approach, we use two colors to investigate more complex interactions of several different subunit types with each other.
Recently, we analyzed the stoichiometry of synaptic ion channels and receptors because
they are immobile in the membrane of Xenopus oocytes and therefore can be imaged
easily. However, the subunit counting approach is more difficult for proteins that display
high mobility in the cell membrane, because they show stronger fluctuations in intensity
and can disappear from the field of view. A particular challenge is the analysis of GPCR
interactions because the stoichiometry is not fixed, but there exists a finely tuned equilibrium between monomers and dimers that is postulated to be activation dependent for
several clinically highly relevant receptors. Specific and effective labeling with multiple
color tags is a prerequisite for the quantitative determination of this interaction, and we
show how to tackle the problem of expressing multiple proteins at very low but equal
levels in mammalian expression systems.

