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1. Information about the competition

The competition for the academic position of “Associate Professor” was announced in the
State Gazette, issue 66, dated August 12, 2025, for the Department of General and Industrial
Microbiology needs, Faculty of Biology, Sofia University “St. Kliment Ohridski.” The sole candidate
is Ralitsa Valentinova Ilieva, PhD, who currently holds the position of Senior Assistant Professor in
the Department of General and Industrial Microbiology. By Order No. RD-38-640 of October 7,
2025, 1ssued by the Rector of Sofia University “St. Kliment Ohridski,” I was appointed as a member
of the Scientific Jury for the competition, and I hereby declare that I have no joint publications with
the candidate.

2. Brief Presentation of the Candidate in the Competition

Ralitsa Ilieva completed her Bachelor’s degree in Molecular Biology at Sofia University in
2008. She continued her studies in the Master’s program “Microbiology and Microbiological
Control,” and in 2010, she defended her thesis entitled “Taxonomic Status and Oxidative Activity of
Acidithiobacillus ferrooxidans Strains and Possibilities for Coal Biodesulfurization” at the
Department of General and Industrial Microbiology, Faculty of Biology, Sofia University. In 2011,
Dr. Ilieva won a competition for a full-time doctoral student position in the same department, where
she researched acidophilic microorganisms. In 2014, she successfully defended her PhD dissertation
on the topic “Characterization of Acidophilic Thiobacilli in Sulfidic Deposits in Bulgaria.” Ralitsa
Ilieva’s professional career in microbiology has continued at the Department of General and
Industrial Microbiology to the present day. Since 2017, she has held the academic position of Senior
Assistant Professor. Alongside her teaching and research activities, Ralitza Ilieva has been actively
involved in the administration of various initiatives at the Faculty of Biology. She currently
coordinates student mobility under the Erasmus program and represents the Department of General
and Industrial Microbiology at the National Centre for Information and Documentation. In a previous
period, she worked for the Faculty Quality Assurance Committee.

Assist. Prof. Ilieva is a co-author of 31 scientific publications. Within the framework of the
present competition, she submits for review 15 scientific articles, one monograph, and one book
chapter, published in the period 2017-2025. The publications included in her dissertation are not part
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of the competition materials.

Through her participation in 21 research projects, two of which she has led, Ralitza Ilieva
demonstrates high expertise and significant contributions to science. The results of her research have
been presented at 40 international and 28 national scientific forums, reflecting her strong scientific
activity.

3. Fulfilment of the Requirements for Holding the Academic Position of Associate
Professor

The materials submitted for the competition are in accordance with the Act on Development
of the Academic Staff in the Republic of Bulgaria (ADASRB) and its Implementing Regulations, as
well as with the Rules of Sofia University for participation in the competition.

When comparing the scientometric indicators of Assist. Prof. Ralitsa Ilieva with the Minimum
Requirements for the academic position of “Associate Professor” under the ADASRB and its
Implementing Regulations for Field 4: Natural Sciences, Mathematics and Informatics, Professional
Area 4.3. Biological Sciences, the following results are established according to the individual

criteria:
B
Group ot | Indicators Requirements for | Assist. Professor
indicators Associate Ralitza Ilieva
Professor
A Indicator 1 50 50
B Indicator 2 - -
C Indicators 3 and 4 100 100
D Sum of indicators | 200 273
from 5to 9
E Sum of indicators | 50 64
from 10 to 12
F Sum of indicators | - -
from 13 to the end

As a habilitation work (indicator “C”), Ralitza Ilieva presents a single-authored scientific
monograph containing original results from studies on the diversity, population dynamics, and
environmental impact of acidophilic microorganisms, examined in relation to their potential role in
technological mineral extraction. In doing so, she builds upon her doctoral dissertation, which was
dedicated to the activity of microorganisms under extreme conditions and their application in
environmentally sustainable technologies for resource extraction and the remediation of various
natural environments. The monographic work fully corresponds to the thematic scope of the present
competition.

Under indicator “D,” 15 publications are included (3 in QI, 3 in Q2, 5 in Q3, and 4 in Q4),
along with one book chapter. Ralitza Ilieva's publications for the competition have a total impact
factor of 15.391, and her h-index in Scopus is 3. The scientific works presented for participation in
the competition have been cited 32 times in Scopus (excluding self-citations), corresponding to 64
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points under indicator “E,” which exceeds the required 50 points stipulated in the ZRASRB.
The total number of points established for the candidate across all criteria is 487,
compared to the required 400.

Conclusion under Item 3: The report provided by Assist. Prof. Ilieva certifies that she fully
meets the minimum national requirements for holding the academic position of “Associate
Professor,” in accordance with the Act on Development of the Academic Staff in the Republic of
Bulgaria and its Implementing Regulations for Professional Area 4.3. Biological Sciences, exceeding
the normative indicators in groups D and E. There are no unfulfilled requirements.

4. Fulfilment of Additional Criteria for “Associate Professor” at Sofia University “St.
Kliment Ohridski”

The candidate meets the additional requirements specified in the Rules of Sofia University
“St. Kliment Ohridski.” Ralitsa Ilieva has held the academic position of Senior Assistant Professor
for eight years. The report on her teaching workload over the past eight years shows that she has been
actively involved in students™ education in the Bachelor’s and Master’s programs, both in full-time
and part-time forms of study, conducting practical classes in Bulgarian and English. Since the current
academic year, Ralitza Ilieva has been teaching part of the lectures in the Microbiology discipline for
students in the Biotechnology speciality. Notably, there is considerable thematic diversity in the
courses of the two Master’s programs within the department, which Senior Assistant Professor Ilieva
develops, updates, and conducts. Her total teaching workload, averaged for the period 20222025,
amounts to 686 hours, compared to the normative requirement of 360 hours. This also includes
Ilieva’s supervision of 11 diploma students, 5 in the Master’s program and 6 in the Bachelor’s
program. Since the current year, she has also been engaged as a scientific consultant for the
dissertation of a doctoral student in the department.

Conclusion under Item 4: The candidate, Senior Assistant Professor Ralitsa Ilieva, meets
the additional requirements of Sofia University “St. Kliment Ohridski.”

5. General Overview of Scientific Publications and Contributions.

Ralitza Ilieva’s scientific research aligns with the thematic focus of the Laboratory of
Geological Microbiology, advancing its core scientific directions, while simultaneously broadening
its scope through the introduction of new areas of study, most notably Aeromicrobiology.

Her work encompasses four principal fields of research: Microbial transformations in the
environment with potential for practical application; Aeromicrobiology — the microbiology of air in
urban environments; Distribution, detection, and metabolic characteristics of microorganisms
isolated from specific habitats; and Metagenomic studies on microbial diversity in various
ecosystems.

The candidate’s scientific contributions are focused on the study of biodiversity and the
metabolic characteristics of cultivable and non-cultivable microorganisms inhabiting extreme
ecological niches. Particular attention is devoted to analyzing their potential for substrate
transformation in the environment and practical application possibilities. A significant contribution
of Assist. Prof. Ilieva’s work is the successful integration of her research and the original results
obtained into the education of students at the Faculty of Biology. This is fostered through the
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preparation of Bachelor’s and Master’s theses, the active participation of students in research
projects, and through lectures and practical classes.

Theoretical Contributions:

v" A microbiological mapping of ten sulfide and uranium deposits in Bulgaria has been
performed, representing one of the most comprehensive studies to date on such extreme
environments in the country. A dominant presence of chemolithotrophic bacteria and archaea has
been established as the characteristic microflora, whose composition is strongly dependent on
physicochemical parameters, the type of mineralization, and the degree of oxidation.
v' The study results revealed the absence of representatives from the genera Ferroplasma and
Ferromicrobium, which contribute to a more precise distinction of microbial ecological niches. In
addition, new taxonomic groups were identified in the Bulgarian deposits, including archaea from
the genus Metallosphaera and representatives of the genera Sulfolobus and Alicyclobacillus.
Furthermore, the presence of the genera Acidimicrobium and Sulfobacillus was confirmed as
characteristic representatives of acidophilic non-sulfur bacteria.
v' A comprehensive analysis of the oxidative activities of natural isolates of Acidithiobacillus
ferrooxidans has been performed, with a view to their application in the bioleaching of sulfide
minerals.
v' The species composition, abundance, and metabolic activity of microbial populations from
extreme environments involved in the treatment of waters contaminated with heavy metals have
been investigated. A significant number of sulfate-reducing bacteria have been identified, which
are applicable in the acid mine drainage treatment with various metal pollutants.
v' The potential of electrogenic bacteria from the group of iron-reducing microorganisms has
been investigated for the simultaneous purification of waters contaminated with heavy metals and
the generation of electricity. New data have been obtained regarding the ecological distribution and
physiological characteristics of isolates from the genus Geobacter. Additionally, correlations have
been established between the species composition of microbial consortia, the thickness and structure
of biofilms, and the efficiency of electricity generation, thereby enriching theoretical knowledge on
the adaptation of microflora under extreme conditions.
v' Methods have been developed for the isolation, cultivation, and taxonomic analysis of
neutrophilic iron bacteria (Leptothrix/Sphaerotilus), with optimal conditions established for their
growth and the accumulation of biogenic iron oxides/(oxy)hydroxides.
v' For the first time, the complex relationship between aerosol dust pollutants and their
associated microbial component has been demonstrated, with new data obtained on the
morphological and chemical characteristics of dust particles in the center of Sofia. Their seasonal
variability and influence on the bioaerosol component have been revealed, laying the foundation
for a deeper understanding of the biological aspects of atmospheric pollution in urban environments
and providing theoretical insights into their role as carriers and substrates for microorganisms.
v" For the first time, microbiological studies have been conducted on unique and previously
unexplored ecosystems in Bulgaria, including the submerged fossil forest in the aquatory of the
Sozopol Bay (Black Sea), the Temnata Dupka cave, and the Magura cave. By combining cultural
and molecular methods, knowledge of microbial diversity in these environments has been
expanded. The metabolic potential of isolated microorganisms has been characterized as a source
of antimicrobial metabolites and hydrolytic enzymes, and new bacterial taxa have been identified,
some of which have been deposited in GenBank. The results contribute to a deeper understanding
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of microflora adaptation to extreme conditions and enrich the data on the microbiome in rare and
pristine ecosystems.

v' A taxonomic identification of cultivable bacteria isolated from the area of the Bulgarian
Antarctic base on Livingston Island has been carried out, and the adaptive capacity of the isolates
(psychrotolerance, resistance to radiation stress and heavy metals) has been demonstrated. Through
metagenomic analysis, the ratio between bacteria, fungi, and archaea in the studied samples has
been determined, and antagonistic interactions between archaea and fungi have been evidenced.

v" For the first time, a metagenomic analysis of the bacterial diversity in traditional Bulgarian
,»mehovo cheese* has been conducted, and a unique bacterial composition has been identified in
comparison with other fermented products.

v' A first-of-its-kind comparative study has been conducted on the taxonomic diversity and
structure of the fungal community in the fermented product ‘bee bread’, collected from different
geographical regions of Bulgaria. A correlation has been established between the specific ecological
characteristics of the area and the dominant fungal taxa.

Applied Contributions:

v' A methodological approach has been developed for distinguishing individual representatives
of acidophilic sulfur bacteria and acidophilic chemolithotrophic archaea.

v' A collection of acidophilic chemolithotrophic bacteria and archaea oxidizing reduced sulfur
compounds and ferrous ions has been established, with potential practical applications in
biotechnology — including biomineralization, bioleaching of metals, and bioremediation of
contaminated environments.

v’ The practical feasibility of using acidophilic sulfur bacteria for environmentally friendly gold
extraction from gold-bearing pyrite concentrates has been demonstrated.

v' Promising isolates of Desulfovibrio vulgaris, Desulfobacter halotolerans and Desulfobulbus
elongatus have been selected for application in passive systems for the treatment of waters
contaminated with heavy metals. The practical feasibility of using these isolates, both individually
and as mixed cultures, has been demonstrated, significantly enhancing the efficiency of biological
treatment of waters with various metal pollutants.

v' A procedure has been developed and optimized for the isolation of representatives of the
genus Geobacter, with promising strains selected, including Geobacter metallireducens SubG2, for
the development of highly efficient biotechnological systems for electricity production.

v' Biogenic oxides (lepidocrocite, goethite and magnetite) produced by iron bacteria have been
characterized, and their potential as novel functional materials for applications in nanotechnology
has been demonstrated.

v' An innovative combined methodology has been developed, integrating LIDAR monitoring
with microbiological sampling, providing a rapid and spatially targeted assessment of dust pollution
and the associated microbial contamination.

v' A multidisciplinary approach has been developed with practical relevance for urban
monitoring systems, supporting the timely localization of pollutants and informed decision-making
for improving air quality.

v The potential of the fermented product ,,mehovo cheese* for the isolation of novel lactic acid
bacteria with probiotic profiles has been demonstrated. These bacteria could find applications in the
dairy industry, in the development of functional foods, and in improving the quality and safety of
traditional products.



CONCLUSION

Based on the analysis of the content and quality of the materials submitted for the competition,
I consider that the candidate, Senior Assistant Professor Ralitsa Ilieva, PhD, meets the requirements
for the academic position of ,,Associate Professor, as established in the Act on Development of the
Academic Staff in the Republic of Bulgaria and the Rules of Sofia University ,,St. Kliment Ohridski®.
Her scientific work represents a significant contribution to the advancement of microbial ecology
through the study of microbial diversity, ecological interactions, and the application of
microorganisms from various specific ecological niches. Based on the above-stated opinion, I give a
positive evaluation and recommend to the Scientific jury to support the candidacy of Ralitsa Ilieva
and to propose to the Faculty Council of the Faculty of Biology that she be elected as ,,Associate
Professor* in the field of Higher education 4.3. Biological Sciences (General and Environmental
Microbiology: Specific habitats and Aeromicrobiology) for the needs of the Department of General
and Industrial Microbiology.

01.12.2025 Prepared by: .....cccvveerveviiiiieiee,
Assoc. Prof. Anna Tomova



