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Report:

Our studies are focus around the haem protein myoglobin and the flavoprotein nrdl. These proteins are
good candidates to be studied with microspectrophotometry since they have characteristic absorptions
in the 350-700 nm range.

1. Myoglobin

The main function of myoglobin is oxygen storage in heart and skeletal muscle, but myoglobin exhibit
peroxidase-activity during oxidative stress. The main goal of this project has been to investigate the
peroxidase reaction cycle in myoglobin (Mb) by trapping intermediates in the cycle. Two of the
intermediates have been determined with data from ESRF, the so-called compound Il equivalent and the
compound 0 equivalent as well as the resting state. Several of these states experience some radiation
damage of the metal site as investigated by microspectrophotometry previously with an off-line
microspectrophotometer at BMO1.

This time with the use of online
microscpectrophotometry, we could
exactly determine the dose dependence of W
the different radiation-induced changes.
The time/dose for inducing the changes in
the different states varied considerable.
The resting ferric state was without
attentuators reduced to an aqua ferrous
state within a few seconds at 1D14-2,
while the radiation-induced changes in
Mb compound Il took considerable longer
time. This can be seen from the time/dose

dependent spectra in Figure 1 and 2, and a0 a0 seo 00 680 700

clearly show the need for online wavelength (nm)
microscpetrophotometry studies for each Figure 1: Radiation-induced changes of resting ferric metMb
of the different states of metalloproteins, 0 aquaferrous Mb with increased X-ray dose.
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Initial experiments with and without
attenuators seemed to indicate that the
radiation-induced changes of these redox-
states were only dose dependent and not
dose-rate dependent. The experiments also
made it possible to estimate which dose could
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Figure 2: Radiation-induced changes of Mb compound Il with
) ) ] increasing dose.
2. Ribonucleotide Reductase proteins

The enzyme Ribonucleotide Reductase (RNR) converts the four ribonucleotides to their corresponding
deoxyribonucleotides that are necessary for DNA synthesis. The Ribonucleotide Reductase system in
Bacillus cereus consists of at least 4 proteins; NrdE, NrdF, NrdH, and Nrdl. We have performed studies
of the flavine co-factor in Nrdl. When the oxidized flavin mononucleotide (FMN) cofactor in Nrdl is
reduced to the semiquinone form the protein undergoes a structural change. In addition to determine
the ~1.1 A 3D- structure of Nrdl we have conducted a spectroscopic investigation of the flavin cofactor
in the protein crystal. Both the oxidized and semiquinone forms of FMN in NrdlI single crystals have
been characterized with light absorption and Raman spectroscopy prior to and after data collection. Our
goal is to relate the spectroscopy to the structural changes of the flavin during data collection, and also
get an improved understanding of the electron transfer mechanism in Nrdl.

Unfortunately the Nrdl crystals brought to the ESRF did not exhibit satisfying light absorption spectra.
The crystals seemed to be too thick, absorbing all light passed through them. We will search for
different crystal forms or use smaller crystals in our further experiments. However, we collected
datasets of crystals that had been annealed above the glass transition temperature after the first dataset.
We are currently analyzing these results.
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