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Abstract:

When considering biological processes at the molecular level, structure, conformational
changes, structural dynamics, and the interaction between biological macromolecules play a
central role. Various fluorescence spectroscopy techniques provide a very powerful
experimental approach to the essential parameters. Due to the high sensitivity and selectivity
underlying the technique, enormous progress has been made in the field of molecular
structural biology in recent decades, particularly with the use of Forster resonance energy
transfer (FRET). The outstanding features of FRET spectroscopy are: (i) high spatial resolution
of 0.1 nm on the size scale of biological macromolecules (few nm), (ii) measurements at the
single-molecule level are possible due to the enormous sensitivity of fluorescence, and finally
(iii) with time-resolved measurements, structural dynamics can be measured down to the
nanosecond range. This colloquium lecture will introduce and discuss the fundamentals of
FRET technology [1,2] and numerous applications in the fields of protein folding [3,4], FRET-
based biosensors [5,6], analysis of high-affinity macromolecular binding [7], as well as
applications of microfluidic channels in FRET measurements [2].
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