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«Ultrafast spectroscopy of tryptophan as molecular probe 
for protein dynamics in the condensed phase» 

 
 

Light is used by bacteria as energy source (photo-synthesis) or for orientation (photo-taxis). 
On the molecular level, proteins are driving the underlying often complex bio-chemical machinery, and 
an ultrafast photochemical process is the starting point of these processes. In photo-sensory 
proteins, like the visual photo-receptor rhodopsin, this involves photo-isomerisation, but more and 
more examples are known where photo-induced charge transfer is the energy-converting process. 
The present talk will review the recent progress made in understanding the ultrafast photo-physics 
of bacteriorhodopsin, the key element of archaebacterial photo-synthesis. Our focus is on the light-
induced dipole moment change, and how this can be measured via the response of tryptophan amino 
acids [1,2]. 
When the photo-physics of rhodopsin's retinal is mimicked in artificial, computer-designed molecules, 
interesting new model systems are obtained, the so-called indanone-pyrollene photo-switches. We will 
show that their photo-reaction occurs coherently, i.e. in concert among the ensemble of molecules, 
within half a torsional period [3]. 
On the way of exploring new ways for using tryptophans as molecular probes in protein/DNA 
complexes, we have been revisiting tryptophan's excited state quenching in aqueous solution. 
Quenching leads to a primary photo-product, with a well-defined absorption band at 425 nm. In 
contrast to previous nanosecond photolysis experiments, it has now been possible to follow the sub-
nanosecond formation dynamics of this photo-product, shedding new light on its molecular nature [4]. 
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