Brief information about the project

Name of the project

AP26196959 “Biotechnology of thermophilic bacteria for
biodegradation of plastic materials”

Relevance

The project is aimed at addressing the pressing environmental issue
of plastic waste accumulation, which has a serious impact on the
environment and human health. The study focuses on the isolation
of thermophilic bacteria from geothermal springs and the creation
of consortia capable of effectively degrading various types of
plastics. The project will also investigate the genes and enzymes
involved in plastic degradation processes.

Purpose

Isolation of thermophilic bacteria from geothermal springs to form
a consortium capable of biodegradation of plastic materials.

Objectives

1. Isolation and screening of thermophilic bacteria.

2. Identification of promising strains of thermophilic bacteria
producing enzymes for plastic biodegradation.

3. Development of a biocompatible consortium of thermophilic
bacterial cultures with the highest activity in plastic degradation and
optimization of cultivation conditions to increase the yield of active
enzymes and degradation efficiency.

4. Development of a technological protocol for plastic
biodegradation under laboratory conditions.

Expected and achieved
results

Soil, water and material samples from geothermal springs were
collected and pre-processed with subsequent isolation of
thermophilic bacteria. A mineral medium with minimal or no
organic matter content was developed, in which plastic serves as the
sole carbon source. Optimal incubation conditions (temperature,
pH, aeration) were determined to support the growth of
thermophilic bacteria. Identification and characterization of isolated
strains was performed with determination of enzymatic activity.
DNA extraction, 16S rRNA gene sequencing, genomic and
metagenomic analysis by shotgun sequencing were carried out.
Sequencing data and amino acid sequences will be analyzed to
identify genes and proteins involved in plastic biodegradation.
Proteomic analysis using a mass spectrometer will be performed to
identify enzymes active in plastic biodegradation. A biocompatible
consortium of thermophilic bacteria with high plastic degradation
activity will be created. Cultivation conditions increasing
degradation efficiency and consortium stability will be optimized.
A technological protocol describing plastic biodegradation
conditions will be developed. Pilot biomass samples will be
obtained and criteria for evaluating plastic degradation efficiency
will be established.
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Usage

The thermophilic bacterial biodegradation approach can be applied
at solid waste landfills, for purification of water bodies, and in
industrial chains for processing plastics into biodegradable
products. The development of unique thermophilic bacterial
consortia will enable the creation of an innovative product for the
waste management industry. Bacterial consortia may form the basis
for new biotechnologies for plastic recycling.

Priority compared to
real-world alternatives

Development of a new biocompatible consortium of thermophilic
bacterial cultures with the highest activity in plastic degradation.
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