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Towards further reduction and replacement of animal bioassays in prion research by cell and protein misfolding cyclic amplification assays




Boerner, Susann

Wagenführ, Katja

Daus, Martin L.

Thomzig, Achim

Beekes, Michael




Laboratory animals have long since been used extensively in bioassays for prions in order to quantify, usually in terms of median infective doses [ID50], how infectious these pathogens are in vivo. The identification of aberrant prion protein as the main component and self-replicating principle of prions has given rise to alternative approaches for prion titration. Such approaches often use protein misfolding cyclic amplification (PMCA) for the cell-free biochemical measurement of prion-associated seeding activity, or cell assays for the titration of in vitro infectivity. However, median seeding and cell culture infective doses (SD50 and CCID50, respectively) of prions are neither formally congruent nor definitely representative for ID50 titres in animals and can be therefore only tentatively translated into the latter. This may potentially impede the acceptance and use of alternative methods to animal bioassays in prion research. Thus, we suggest performing PMCA and cell assays jointly, and to check whether these profoundly different test principles deliver consistent results in order to strengthen the reliability and credibility of prion ID50 assessments by in vitro methods. With regard to this rationale, we describe three pairs of PMCA and glial cell assays for different hamster-adapted prion agents (the frequently used 263K scrapie strain, and 22A-H scrapie and BSE-H). In addition, we report on the adaptation of quantitative PMCA to human variant Creutzfeldt-Jakob disease (vCJD) prions on steel wires for prion disinfection studies. Our rationale and methodology can be systematically extended to other types of prions and used to further reduce or replace prion bioassays in rodents.
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Protein-Protein Interaction Domains of Bacillus subtilis DivIVA
                     
                







Baarle, Suey van; Celik, Ilkay Nazli; Kaval, Karan Gautam; Bramkamp, Marc; Hamoen, Leendert W.; Halbedel, Sven 


DivIVA proteins are curvature-sensitive membrane binding proteins that recruit other proteins to the poles and the division septum. They consist of a conserved N-terminal lipid binding domain fused to a less conserved ...
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Cytomegalovirus Downregulates IRE1 to Repress the Unfolded Protein Response
                     
                







Stahl, Sebastian; Burkhart, Julia M.; Hinte, Florian; Tirosh, Boaz; Mohr, Hermine; Zahedi, René P.; Sickmann, Albert; Ruzsics, Zsolt; Budt, Matthias; Brune, Wolfram 


During viral infection, a massive demand for viral glycoproteins can overwhelm the capacity of the protein folding and quality control machinery, leading to an accumulation of unfolded proteins in the endoplasmic reticulum ...
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Molecular in situ topology of Aczonin/Piccolo and associated proteins at the mammalian neurotransmitter release site
                     
                







Limbach, Christoph; Laue, Michael; Wang, Xiaolu; Hu, Bin; Thiede, Nadine; Hultqvist, Greta; Kilimann, Manfred W. 


The protein machinery of neurotransmitter exocytosis requires efficient orchestration in space and time, for speed and precision of neurotransmission and also for synaptic ontogeny and plasticity. However, its spatial ...
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