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The enzyme cytochrome ¢ dependent Nitric Oxide Reductase (cNOR) is part of the branched
respiratory chain of the organism Paracoccus denitrificans (Pd) which enables its anaerobic
respiration of nitrogen compounds. cNOR catalyzes the reduction of nitric oxide to nitrous
oxide. It consists of two subunits, NorC and NorB. NorC contains a c-heme which accepts
electrons from a soluble electron donor. The electrons are passed to the NorB subunit which
holds two b-hemes, one of the b-hemes and a non-heme iron make up the enzyme’s active
site. Previous work has shown that the insertion of a non-heme iron in the active site
requires the expression of two chaperone proteins, NorQ and NorD . Without co-expression
of the chaperones the resulting cNOR is fully hemylated but lacking the non-heme iron,
resulting in an inactive enzyme.

Using Cryo-EM we have solved the structure of Pd cNOR, it shows a dimer of two cNOR
proteins (NorB,C,). This is in contrast to the only previously solved cNOR structure, a crystal
structure of the enzyme from P. aeruginosa showing a monomeric cNOR (NorBC) 2. A dimeric
structure has been reported for a related protein, the quinol dependent Nitric Oxide
Reductase (gNOR) 3. In gNOR the dimeric form is more active than the monomer. However,
the dimer interface in gNOR is different compared to our cNOR structure.

We have introduced mutations to residues in the dimer interface aiming to disrupt dimer
formation to investigate the importance of dimerization. Blue Native PAGE results indicate
that some of these mutations do affect dimer formation. The formation of a cNOR dimer is
further investigated using Mass Photometry. We are also measuring the mutant’s nitric oxide
reduction activity and non-heme iron content. We hope to elucidate whether the dimer is
biologically relevant for the activity of cNOR and/or for iron-insertion by the chaperones.
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