European XFEL Users’ Meeting 2021 | DESY Photon Science Users’ Meeting
2021

W W

European

XFEL

Contribution ID: 18 Type: not specified

Functional supramolecular structures in infectious
diseases mechanisms and therapy

Thursday 28 January 2021 16:30 (30 minutes)

Meytal Landaul,2, Yizhaq Engelbergl, Nimrod Golan1, Sergei Perov1, Nir Salinas1, Einav Tayeb-Fligelman1,
Eilon Barneal, and Peleg Ragonis1

1 Department of Biology, Technion - Israel Institute of Technology, Haifa, Israel
2 The European Molecular Biology Laboratory (EMBL), Hamburg, Germany

Protein fibrils that perform physiological activities, such as functional amyloids, could provide new therapeu-
tic venues, mostly due to their roles as key virulence determinants in microbes, antimicrobial activities, and
possible involvement in systemic and neurodegenerative diseases. Moreover, they display unique stability
and tunable self-assembly, which could be used to design therapeutics with enhanced endurance, bioavailabil-
ity and shelf-life, as well controlled activity. Yet, these fibrous proteins present great challenges in structural
and functional studies due to their aggregative and partially disordered nature, and structural polymorphisms
observed in similar and even identical sequences. Using X-ray micro-crystallography, we determined the first
high resolution structures of bacterial amyloids involved in cytotoxicity, antibacterial activity and biofilm
structuring [1-4]. The similar structures of biofilm-associated and human pathological amyloidogenic regions
led to repurposing of anti-Alzheimer’s compounds to act against Salmonella biofilm. Moreover, the struc-
tural similarity implies on possible inter-species interactions that could have bearing on amyloid diseases by
the creation of transmissible agents. In addition, we offer atomic-resolution insight into three fibril-forming
antimicrobial peptides from bacteria, an amphibian and human [5-6], which featured unique morphologies,
including novel types of protein fibrils composed of densely packed helices (Fig. 1). The self-assembly is
critical for the antibacterial activity. We expect that a detailed molecular understanding of functional fibrils
will provide the foundation for antimicrobial translational research and for elucidation of the etiology of and
interactions between microbial and human ‘amylomes’in health and disease.

The crystal structures of fibrils of two antimicrobial peptides from human (left) [5] and an amphibian (right)
[6] are shown. Transmission electron micrographs show the interactions of the fibrils with bacterial cells.
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