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A combined setup for X-ray diffraction, online Raman spectroscopy and online
microscpetrophotometry.

SNBL (BMO01) has already a setup for online Raman spectroscopy, but have until now only had the
microspectrophotometer for single-crystal light absorption studies offline. This application set out to
put it online, and to test out the setup with haem- and flavoproteins. The setup can be seen below. Some
futher improvement will be performed at a later stage. The setup was built by Wouter van Beek.




The combined setup was tested out on the haem protein myoglobin and the flavodoxin-like protein nrdl,
and it worked nicely. Some small adustjemnts need to be made, but we were able to use the setup for
investigating a few new aspects of our myoglobin research.

The main focus of the MYOGL OBIN project has been to investigate the peroxidase reaction cycle in
myoglobin (Mb) by trapping intermediates in the reaction cycle. Several of these intermediates have
been determined, the so-called compound Il equivalent and the compound 0 equivalent as well as the
resting state (metMb). Several of these states experience some radiation damage of the metal site as
shown by light absorption microspectrophotometry and online Raman spectroscopy at SNBL
previously. This time we tested out the new combined online microspectrophotometry and online
Raman spectrosocpy setup. We have previously followed the reaction:

Mb + H,0, — ferrylMb + H,0, — oxyMb" + X-rays — peroxyMb + AT — ferrylMb
in crystals with X-ray diffraction and off-line microspectrophotometry. This time we followed it with
the combined online Raman and microspectrophotometry. The Raman will help to better characterise

the different states by the observed changes of the different haem vibrations and specially the important
Fe-O bond strech during the reaction.

The high-valent ferryl form of myoglobin is proposed to oxidise biological active molecules as the
neurotransmittor dopamin. We got initial datasets to 1.4 A of the product from the reaction between
ferryIMb and dopamanin, and as well from the thymidine analog. Raman and light absorption
supplemented these studies.

It has been suggested that reduced myoglobin can generate NO from reaction with nitritt. We got initial
datasets of the product from the reaction with deoxyMb and nitritt, and Raman and light absorption
supplemented the structure.
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