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Abstract — Amyloid proteins are known to be involved in a
number of lethal diseases in humans and perform various vital
functions in archaea, bacteria and eukaryote. Here we present
recent findings of previously unknown amyloids of plants and
symbiotic root nodule bacteria and discuss their physiological
roles and association with formation of beta-barrel structures.
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Amyloids are proteins capable of forming highly ordered
protein fibrils with characteristic structure called cross-beta.
These fibrils are of significant interest due to their
involvement both in various incurable pathogeneses in
humans and different vital functions in archaea, bacteria and
eukaryotes. Despite their significance, amyloids have not been
identified in plants (with exception of several proteins capable
of forming amyloid fibrils in vitro [1]) and symbiotic bacteria.
We have started our studies of plant and symbiotic bacteria
amyloids with prediction of potentially amyloidogenic
proteins in the proteomes of these organisms. Large scale
studies performed on the proteomes of all land plants with
annotated genomes and more than 80 species of bacteria
belonging to the order Rhizobiales have revealed strong
enrichment with amyloidogenic regions predicted by Waltz
[2] and SARP [3] algorithms of the plant seed storage proteins
containing evolutionary conservative Cupin-1 domain [4] and
various virulence factors of Rhizobiales [5]. Further
experimental analyses of the structural properties of the
predicted functional groups of plant and bacterial proteins
performed by our laboratory with collaborators have
confirmed amyloid properties of the RopA and RopB outer
membrane protein of the Rhizobium leguminosarum root
nodule bacterium [6] and Vicilin seed storage protein of
garden pea, Pisum sativum L. [7] representing the first to our

328

knowledge examples of amyloid proteins that are formed
under physiological conditions in symbiotic bacteria and
plants, respectively. Notably, despite evolutionary distance,
amyloid proteins of plants and root nodule bacteria have
exhibited an unusual example of structural convergence being
capable of forming beta-barrel structures. Probable biological
functions of plant and root nodule bacteria amyloids, their
structural properties and interrelations between beta-barrel
and amyloid formation are discussed.
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