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The electronic structure of a biochromophare (ight absorber) is strongly perturbed by its suna-
ing environmente.g. water or amino acid residues within protein poskat crevices. To reveal the in-
trinsic electronic properties, it is therefore resagy to study isolated moleculesvacuo. Many bio-
chromophores are ionic in their natural environmeuritich renders experiments complicated as it ts no
possible to produce enough absorbing species dditisnal light transmission spectroscopy. In Aarhu
we have developed state-of-the-art apparatus tirdegas-phase absorption spectra of macromolecular
ions. The technique is based on the combinatioanoélectrospray ion source, a multipole ion trap fo
pre-storage, an electrostatic ion storage ring,pansked tuneable lasers and relies on measureietits
delayed dissociation of photoexcited ions (actipacsroscopy). In this talk | will present some mce
results for porphyrin and metalloporphyrin ionsrgtyrin containing proteins are ubiquitous in natur
and are responsible for key biological processesh sis photosynthesis, oxygen transport and storage
and sensing. One important target system is henghvidra porphyrin with an iron atom located in the
centre bound to four ring nitrogens. It coloursdaaed and is located in hydrophobic pockets of dhem
proteins with minimal access to water. We gradualliid up the microenvironment of the heme to eluci
date the impact of single molecules on the hemetreleic structure. Such information is important in
bioanalytical spectroscopy and for monitoring confational changes and dynamics. Finally, our spectr
provide a natural testing ground for future quantimamical theories and methods.
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Figure 1. Schematic of the Electrostatic lon Storage ringanhus (ELISA).
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Figure 2. Protoporphyrin IX anion (PP zinc-PP, hemé, and hemgHis).
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