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Abstract

Continuous light production in luminous bacteria is maintained by coexpressed and con-
served set of genes forming lux operon. Due to their joint arrangement and regulation,
selection pressure acts on the whole region. Evaluation of lux operon conservation might
contribute to explain the functional characteristics of bioluminescent system driven by evo-
lution and speciation of luminous bacteria.
We analyzed complete genomes, scaffolds and contigs of 23 species of luminous bacteria from
NCBI database in order to identify amino acid sequences of enzymes involved into biolumi-
nescent reaction, namely bacterial luciferases and oxidoreductases. Phylogenetic analysis of
the obtained dataset showed that luciferase sequences split into two clades that is in good
agreement with the experimentally characterized groups of ”fast” and ”slow” luciferases,
depending on decay rate of light emission. The distribution of the conservative residues was
found to differ for luciferase subunits reflecting their distinct functions. The substantial part
of the conservative residues of the alpha-subunit is located in the active site, while on the
beta-subunit it is involved into intersubunit interaction. This confirms the role of the latter
in stabilisation of luciferase active conformation.

The sequences of oxidoreductases encoded in the lux-operon (LuxG) displayed less conserva-
tion, however the division into two clades still could be observed. Comparative study with
close homolog, Fre-like oxidoreductase, revealed that LuxG evolution as a part of lux-operon
resulted in broadened specificity to flavin substrate.

Weaker conservation of structural features of enzymes involved into bioluminescent reac-
tion except for luciferase may be attributed to the presence of analogous enzymes that could
also effectively work with bacterial luciferase. Moreover, the ability of bacterial luciferase to
utilize different aliphatic components as one of the substrates may also affect the selective
forces.
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