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Abstract
Transmissible spongiform encephalopathy (TSE) forms a family of neurodegenerative
diseases of animal and humans. The emergence of a variant form of human Creutzfeldt-Jakob
disease (CJD), as a result of the bovine spongiform encephalopathy (BSE) epidemic in the
United Kingdom, has increased the profile of TSE as they have become a serious risk to public
health and health policy worldwide. Furthermore, standard sterilisation methods do not
eliminate the risk of TSEs, and although there are physical and chemical disinfection methods
that can greatly reduces TSE infectivity, many of these are not appropriate for sensitive medical
equipment, and can be harmful for medicine personnel.
There are a few alkaline and enzymatic detergents that can reduce the prion infectivity, and the
optimal practice proposed includes an enzyme detergent-like formulation that can be used
across a broad range of temperatures and pH conditions. In 2011, we demonstrated in-vitro
enzymatic degradation of protein aggregates by pernisine, including for infective prions (PrPSc)
from different origins (i.e., mouse, bovine, deer, human) in vitro. Pernisine is a thermostable
serine protease from Aeropyrum pernix that has a potential usage in various industries, from
the cleaning industry to medical fields, where medium to high temperatures or harsh
conditions are encountered (e.g., with denaturants, reductants, detergents).
Heterologous expression Streptomyces spp. as heterologous expression are well known to
secrete such products into the medium. The recent development of rapid and easy
transformation methods, good fermentation properties, and robust protein export for secretion
makes Streptomyces spp. a more attractive tool for heterologous expression of proteins. In
2014, we have described and protected method for overexpression of pernisine in
heterologous bacterial host (Šnajder, Mihelič et al. 2015).
Despite the decline of in classical BSE cases, prions still represent a serious health problem.
In the recent years several articles and patents have been published that have been described
the proteolytic degradation of TSE prions. There thus remains a pressing need for new,
efficient, environmentally friendly ways of inactivation, elimination and/or degradation of prioninfected medical waste and surfaces. Recommended chemical decontamination treatments
for infectious prions have been, despite being effective, not used due to medical equipment
damage.
The main aim is to develop enzyme preparations that will be as effective as decontaminants
of PrPSc (i.e., to reduce prion infectivity by >4.5 log units) for contaminated surfaces and
surgical equipment. To incorporate this main aim, we can divide the project into the following
four objectives:
(O1) Construction of improved Streptomyces sp. strain using gene engineering, random
mutagenesis and process development to increase further the yield of recombinant pernisine
production by applying a novel expression system.
(O2) Biophysical and biochemical characterisation of recombinant pernisine in solution in the
presence of different solution conditions used for the final formulation of any effective products.
(O3) New product formulation for decontamination of PrPSc or other deposited protein
decontamination. The versatility of pernisine to degrade different substrates will be exploited.
Novel formulations will decrease the risk of TSE transmission.
(O4) Design of a platform for implementation of other industrially important proteins. Using
the same methods will allow other biotechnological perspective enzymes to become useful
for industry.
Phase of the project and its realization
We are concluding the third phase of the project and we are entering the last one.
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