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Main Research Topics
 Taxonomic identification of fungal species;
 Fungal morphology, physiology and biochemistry under normophysiological 

and stress conditions;
 Fungal cell response against different type of stresses such as oxidative stress, 

heat- and cold shock, stress of immobilization and heavy metal exposure; 
evaluation of oxidative stress biomarkers; antioxidant enzyme defense;

 Fungal cell factories for production of valuable biological-active compounds by 
free and immobilized cultures; cold-active enzymes; regulatory mechanisms in 
the biosynthesis; purification and characterization of enzymes;

 Fungal biodegradation of natural and synthetic polymers (wood, leather, 
textile, historical records, etc.); laboratory expertise, consultations, instructions 
for preservation and elimination of fungi; mechanism of action of fungicide 
substances; methods for application of fungicides.

 Antifungal activity of various natural and synthetic substances



CURRENT RESEARCH

Fungal diversity
A sizeable fungal collection was developed along with the isolation of strains 

from temperate and extreme environments. The collections contains strains 
from Alaska, different regions of Antarctica, Bulgarian caves and tombs, as 
well as fungal inhabitants in Egypt's tombs and mosques, saline 
environments. 

The investigations provide 
new information on the 
myco biodiversity in these 
habitats as well as their 
biotechnological potential.



CURRENT RESEARCH

Oxidative stress (OS)
We focus our attention on better understanding OS response in lower 

multicellular eukaryotes. Filamentous fungi from different species are using 
as model microorganisms. Treatment of the fungal strains with various stimuli 
generating reactive oxygen species (ROS) induces a state of oxidative stress. 
Related research targets evaluation of: 
(1) stress biomarkers (cyanide-resistant respiration; direct assessment of ROS 

production; oxidative damaged proteins; synthesis of reserve 
carbohydrates etc); 

(2) antioxidant enzyme defense (superoxide dismutase, SOD and catalase, 
CAT); 

(3) subcellular localization of enzymes; 
(4) changes in activities of key enzymes from basic metabolite pathways. In 

addition, we are studying the relationship between oxidative stress and 
cell aging.



CURRENT RESEARCH

Relationship between OS and other types of stresses

 Metal-induced stress.

 Heat-shock.

 Metabolite adaptation to cold temperatures.

 Stress of immobilization.



Fungi as cell factories for production of valuable biological-active compounds
Original fungal strains producers of biological-active compounds are isolated and 

characterized. The group has a high qualification in the development of laboratory 
methods for the production of extra- and intra-cellular enzymes.
A new direction in our work are physiological and biochemical investigations of the 
biosynthesis and regulation of activity of valuable cold-active enzymes in psychrophilic 
and psychrotrophic fungi, using existing collections of Antarctic strains. 

CURRENT RESEARCH



Fungal biodegradation of natural and synthetic polymers
Due to the current knowledge about morphology and biochemistry of the filamentous 
fungi, as well as the professional experience some methods concerning the preservation 
of natural polymers from fungal biodegradation were developed.

CURRENT RESEARCH

Antifungal activity of natural 
and synthetic products



Recent projects

КP-06-N21/13/2018 Novel enzymes of sialidase family in filamentous fungi

Project leader: Assoc.prof. Radoslav Abrashev

№ КP-06-N36-2: -Leguminous plants in Bulgaria - a source of useful 

additional substances of a protein nature 

Team leader: Assoc. Prof. Ekaterina Krumova

DО1-217/30.11.2018 BioActivMed Innovative low-toxic biologically active 

agents for precision medicine 

Team leader: Prof. Hristo Najdenski

" № КP-06-PM47/14 Geopolymer coatings with antimicrobial properties

Project leader: Assoc.prof. Alexander Nikolov
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