REVIEW
By Prof. Elena Ivanova Georgieva

In connection with the announced competition for the academic position of "Associate
Professor” in professional field 4.3. Biological Sciences (General Microbiology and
Environmental Microbiology: Specific Habitats and Aeromicrobiology), announced in
State Gazette No. 66 of 12.08.2025, for the needs of Sofia University "St. KI. Ohridski",
Faculty of Biology, Department of General and Industrial Microbiology

1. General section

The competition for "Associate Professor” in the field of "General Microbiology and
Environmental Microbiology: Specific Habitats and Aeromicrobiology”, area of higher
education 4. Natural Sciences, Mathematics and Informatics; professional field 4.3.
Biological Sciences, was announced in the State Gazette, issue 66/12.08.2025 for the
needs of the Faculty of Biology, Department of General and Industrial Microbiology.
Documents for the announced competition were submitted by only one candidate -
Senior Assistant Professor Ph.D. Ralitsa Valentinova llieva, with a research profile in
General Microbiology, Environmental Microbiology, Biology of Hemolytotrophs,
Geological Microbiology, and Sanitary Microbiology, who is engaged in research,
teaching, and training activities in molecular genetics and genome dynamics in
microorganisms in the aforementioned department. The procedure for announcing and
publishing the competition has been followed. The documents submitted are fully
compliant with the requirements of the Law on the Development of Academic Staff in
the Republic of Bulgaria, its amendments, and the Regulations on the Specific
Conditions and Procedures for Acquiring Academic Degrees and Holding Academic
Positions at Sofia University "St. Kliment Ohridski" and the regulations adopted by the
Faculty of Biology of Sofia University, meet the requirements for the academic position
of "Associate Professor” and certify that the procedure can be initiated.

2. General information about the candidate's career and thematic development

Ph.D. Ralitsa llieva graduated with honors from Sofia University St. Kliment
Ohridski in 2010. She obtained a Master's degree from the Faculty of Biology,
Department of General and Industrial Microbiology, specializing in Molecular
Microbiology. Faculty of Biology, with a Master's degree from the Department of
General and Industrial Microbiology, specializing in Molecular Biology, and a
professional qualification as a Molecular Biologist, Master of Microbiology and
Microbiological Control. Immediately after graduating with her master's degree, she
joined the Department of General and Industrial Microbiology. Four years later, in 2015,
Ph.D. llieva defended her dissertation on "Characteristics of Acidophilic Thionic
Bacteria in Sulfide Deposits in Bulgaria" and obtained a PhD in the scientific specialty
"Microbiology.” In 2017 and to date, after winning a competition, she has held the
position of Assistant Professor in the same department.

The scientific output of Assistant Professor Ph.D. Ralitsa llieva in the main
scientific field 4.3. Biological Sciences is extremely rich, fully corresponds to the profile
of the announced competition, and can be summarized as follows: 31 scientific papers
for her entire scientific career, 17 of which have been published in refereed and indexed
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scientific journals; 5 are in refereed and non-indexed journals; 7 are in non-refereed
journals without IF and SJR or collections of published reports from international
scientific forums; 1 chapter of a book; 1 independent monographic work. Total IF 15.07
and Scopus h-index 3. The number of the candidate's participations in scientific forums
is impressive. The excellently represented list shows that Ph.D. llieva has participated
in 68 international and national scientific forums with international participation with
posters and reports (40 participations in international forums and 28 in national ones).
Alist of 17 scientific papers has been submitted for participation in the competition, 15
of which have been published in refereed and indexed scientific journals; in 1 chapter
of a book and 1 independent monographic publication, which, distributed by quartiles
according to Scopus results, are as follows: Q1 - 3; Q2 — 3; Q3 — 6; Q4 — 5. The total
number of citations (excluding self-citations) found in Scopus and Web of Science used
in the competition for the academic position of "Associate Professor" is 32. Two
citations were found in other databases (outside Scopus and Web of Science).

It is important to point out the impressive systematic and in-depth scientific work
carried out by the candidate, as well as the wide range of knowledge in various fields
of microbial genomics, which she undoubtedly possesses and is evident from the
indicators covering the minimum national requirements (MNR) for the academic
position of "associate professor."

The reference for the implementation of the MNI for professional field 4.3
Biological Sciences and in accordance with the additional regulations adopted under
the ZRASRB Act at SU "St. Kliment Ohridski" and BF, certifies that Assistant Professor
Ph.D. Ralitsa llieva has earned 487 points, with 400 required to be awarded the
academic position of "Associate Professor," which shows that she not only meets the
MNI requirements but also exceeds them. The individual indicators for groups Ato E
for the candidate for the academic position of "Associate Professor” under PN BN 4.3
at BF are as follows:

* Indicators from group A - dissertation for the academic degree of "Doctor" - 50
points;

* Indicators from group B - habilitation thesis - 100 points;

* Indicators from groups G7 and G8 - 15 scientific articles with IF and impact rank
and a chapter from a book - 273 points.

* Indicators from group D (citations) - 64 points.

* Indicators from group E (participation in a national scientific or educational project
- not required for the academic position of associate professor).

* TOTAL NUMBER OF POINTS: 487

| accept for review all scientific publications included in section C of the
habilitation thesis and those in indicators G7 and G8, indexed and referenced in WoS
and Scopus journals. Published results reflected in non-referenced and non-indexed
journals will also be taken into account in my final evaluation.

Regardless of the fact that Ph.D. llieva has not completed any long-term
specializations abroad, special attention should be paid to her high scientific
competence achieved on national soil, which is the result of a wide range of in-depth
theoretical and experimental knowledge, of hard work and detailed study of literary
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sources thanks to her high level of English proficiency and excellent command and
application of computer programs and software, as well as her work with specialized,
precise scientific equipment and microscopic techniques.

3. Assessment of the candidate's research activity and contributions

The presented for evaluation 17 scientific papers by Ph.D. llieva fully cover the
professional field of the announced competition for "Associate Professor” and focus on
priority and strategically important scientific areas for science and our country related
to functional research and genomics. Most of the papers subject to review are a follow-
up to her research prior to obtaining her doctoral degree. By applying modern biological
methods and technical facilities, she further develops her ideas and concepts about
the interactions between microorganisms and sulfide minerals, which is key to
understanding and applying natural microbial processes in the extractive and
environmental industries. Some of her scientific publications have also reflected Ph.D.
llieva's interest in the field of microbial-based technologies for bioleaching and
bioremediation of industrially polluted environments, including through the use of
passive systems involving electrogenic microorganisms and microbial transformation
of mineral substrates. The introduced metagenomic approach has enabled a more in-
depth analysis of the structural and functional organization of microbiomes in less
studied environments, from Antarctic biocenoses to traditional fermented foods. A new
direction in Ph.D. llieva's research work is her studies in the field of aeromicrobiology,
related to the investigation of microbial diversity in the air in urban areas and its
interaction with physical factors, such as fine dust particles in specific atmospheric
conditions.

The presented report documenting the candidate's important contributions is
systematized and summarized in five thematic areas in the field of general
microbiology and environmental microbiology of fundamental and applied scientific
value, namely:

1. Microbial transformations in the environment with potential for practical application;
2. Aeromicrobiology - microbiology of the air in urban environments;

3. Distribution, detection, and metabolic characteristics of microorganisms isolated
from specific habitats;

4. Metagenomic studies on microbial diversity in different ecosystems;

5. Integration of scientific research into bachelor's and master's degree programs at
the Faculty of Biology;

| accept the scientific areas formulated in this way for the achievements of Ph.D.
llieva's scientific research activity. In each of these areas, the candidate's work
demonstrates high professional competence, both in terms of scientific research and
in terms of transferring scientific results into an applied context.

Area 1: Microbial transformations in the environment with potential for practical
application.

The achievements are reflected in publications Nos. 9, 10, 13, 14, 15, 16; in
international scientific forums Nos. 1, 4, 9, 12, 13, 14, 18, 19, 20, 23, 24, 25, 26, 27,
28, 29, 30, 31; national scientific forums Nos. 1, 7, 10, 11, 12, 13, 14, 17, 18.



The contributions in this field summarize the microbial impact on the
environment and the possibilities for practical achievement. Ph.D. llieva has conducted
a large-scale study with a comprehensive monitoring analysis of microbial communities
in ten sulfide and uranium deposits in Bulgaria, representing one of the most complete
microbiological mappings of such environments in the country to date. She has
established is that the studied sites are characterized by specific microflora, consisting
mainly of chemolithotrophic bacteria and archaea. The identification of a wide range of
acidophilic chemolithotrophic bacteria and archaea. She has created a collection of
acidophilic chemolithotrophic bacteria and archaea that oxidize reduced sulfur
compounds and ferroions (No. 16 and scientific forums No. 9, 10, 12, 14, and 31). The
applicant has conducted an in-depth analysis of the oxidative activities of natural
isolates of A. ferrooxidans towards ferroions, sulfur, thiosulfate, and sulfides, the
influence of environmental factors on these activities has been investigated, and it has
been established that the leaching of copper sulfide ore with mesophilic acidophilic
bacteria is not very efficient, while leaching with extreme acidophilic archaea achieves
Cu extraction of 82.10%. (No. 15 and forums No. 1, 4, 11, 13, 14, 23, 27, 30). Another
significant contribution with potential for practical application is the research on the
potential of the microbial component involved in "passive systems"” for cleaning water
contaminated with heavy metals. The results, reflected in publication No. 9 and
scientific forums 7, 13, 18, 19, 24, have shown that such systems can be integrated as
a cost-effective and environmentally sustainable alternative to traditional methods of
treating mine wastewater. Based on microbial metabolism, the potential of electrogenic
bacteria (No. 10 and forums 12, 20, 26) from the group of iron-reducing bacteria has
been investigated, both in relation to the purification of water contaminated with heavy
metals and the development of a system for generating electricity. Taxonomic studies
have been conducted on natural isolates of iron-reducing bacteria of the genus
Geobacter and the possibility of their use in microbial fuel systems for electricity
generation. Comprehensive studies have been carried out on the biology of
neutrophilic iron bacteria and the characteristics of the biogenic oxides they form for
application in nanotechnologies (Nos. 13 and 14; scientific forums 1, 1, 7, 25, 28, 29).

Area 2: Aeromicrobiology — microbiology of air in urban environments

(publications Ne- 7, 8, 12, 17; international scientific forums Ne- 5, 6, 7, 8, 10, 11, 15,
16, 17, 21; national scientific forums Ne- 5, 8, 9, 11, 15, 16)

Achievements in this area include in-depth functional studies related to air
quality in populated and highly urbanized areas as one of the key factors for the
sustainable development of human society. Important theoretical contributions have
been made related to the quantitative determination of aerosol dust pollution in the air
in highly urbanized urban environments, which is a major vector for the dissemination
of the microbial component associated with it. The studies reveal (Nos. 8 and 17) the
complex relationship between aerosol dust pollutants and the associated microbial
component, laying the foundations for a deeper understanding of the biological aspects
of atmospheric pollution in urban environments (scientific forums Nos. 5, 7, 8, 10, 11,
15, 16, 17, and 21). A physicochemical characterization of dust pollution found in the
air of a highly urbanized environment has been carried out, including determination of
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the size, elemental and phase composition, structure, and morphology of dust
particles, as well as a comparative study of the surface area/volume of dust particles.
The study of the morphology of PM in the central part of Sofia proves that Their type
and concentration are seasonally dependent. A high content of iron oxides has also
been recorded. The practical contributions of these results are the possibility of
developing strategies for air quality control and assessment of microbiological risks in
highly urbanized areas. The contributions in this direction are reflected in publications
No. 7 and No. 12, as well as in scientific forums No. 6 and No. 16.

Area 3: Distribution, detection, and metabolic characteristics of microorganisms
isolated from specific habitats

(publications No. 1, 2, 4, 11; international scientific forums No. 2, 3, 22; national
scientific forums No. 2, 3, 4)

The published results in this scientific area are of high theoretical and practical
importance, revealing biological diversity and applying significant isolates in
biotechnology, ecological approaches to cultural heritage preservation, and the
development of new antimicrobial and industrial products. For the first time, a
microbiological study has been conducted on a unique habitat, namely the submerged
petrified forest in the waters of Sozopol Bay, Black Sea, with no known analogue in the
region or in other marine ecosystems, and the first scientific data on microbial diversity
in such an extremely rare and hitherto unexplored type of ecosystem has been
analyzed. The bacterial strains obtained were characterized and sequenced by 16S
rRNA, and the corresponding sequences were deposited in GenBank (publication No.
1). A first-of-its-kind detailed study of the microbial diversity and metabolic potential of
microorganisms isolated from wall surfaces in hard-to-reach galleries of the Temna
Dupka cave has been carried out. The isolated strains can be a valuable source of
antimicrobial metabolites and hydrolytic enzymes with applications in biotechnology,
the food industry, and the production of biofuels and paper. The theoretical significance
of the study lies in expanding our understanding of the adaptive mechanisms of
microorganisms inhabiting extreme environments with minimal human impact, while its
practical significance is related to the possibility of discovering new bioactive
compounds with antimicrobial activity, as well as industrially applicable enzymes
(publication No. 2; scientific forum No. 4). Another valuable contribution made by the
candidate is the microbiological study of colonizing microorganisms on the walls of the
Magura Cave in order to establish their species composition, physiological and
biochemical characteristics, and resistance to various biocides, with a view to
preserving the unique rock paintings. Strains belonging to eight different genera have
been identified, demonstrating adaptation to extreme conditions — high humidity,
limited light, limited organic matter, and a limestone surface. Through sequencing of
the 16S rRNA gene, new bacterial sequences have been identified, 18 of which have
been deposited in the international GenBank database (publication No. 11 and
scientific forum No. 22). The characterization of microorganisms isolated from the area
of the Bulgarian Antarctic base on Livingston Island is another significant scientific and
practical contribution. Strains belonging to the genera Pseudomonas,
Exiguobacterium, Kluyvera, Raoultella, Rhizobium, Pseudarthrobacter,
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Janthinobacterium, Carnobacterium, and Staphylococcus were isolated and identified
by analysis of 16S rRNA sequences with a high degree of similarity (97-99%). It was
found that most strains show the ability to grow at temperatures ranging from 4 to 42°C,
which proves their psychrotolerance and ecological plasticity. The practical possibilities
consist in identifying strains with characteristics suitable for applications in
bioremediation strategies in cold and polluted environments, as well as for developing
sustainable biotechnological solutions under conditions of climatic stress. (publication
No. 4).

Area 4: Metagenomic studies on microbial diversity in different ecosystems

(publications No. 3, 5, 6; international scientific forums No. 2, 3, 22; national scientific
forums No. 2, 3, 4, 6)

A dynamically researched area with significant achievements is focused on
metagenomic studies on microbial diversity in different ecosystems. In this area, an in-
depth analysis of significant scientific and applied results has been made, reflected in
three publications and presented at seven scientific forums. The research is based on
metagenomic analyses describing the microbiome in diverse ecosystems with specific
characteristics — from isolated natural environments to traditionally fermented
products. Ph.D. llieva has identified significant specifics in the composition and
structure of microbial communities, which demonstrate that factors such as
geographical location, level of anthropogenic pressure, and characteristics of the
production process have a clear impact on microbial diversity. Publication No. 3 reflects
a contribution with great theoretical potential, presenting a comprehensive
metagenomic analysis of microbial communities isolated from samples collected on
Livingston Island, Antarctica. The study focuses on tracking three microbial domains—
bacteria, archaea, and fungi in extreme polar conditions. The candidate has
established patterns between the three microbial groups with clearly expressed
antagonistic behavior between archaea and fungi. From a practical point of view, the
results of the study reveal potential applications of the identified antagonistic
interactions in extreme ecosystems. In publication No. 5, Ph.D. llieva thoroughly
analyzes the first-of-its-kind metagenomic study conducted on the microbial diversity
of traditional Bulgarian "mehovo sirene"” cheese. Based on amplicon analysis and
alpha diversification, she proves the unique composition of the microbiome of
Bulgarian "mechovo cheese" and finds that it contains a rich microbial diversity,
dominated by representatives of the genera Staphylococcus equorum, Lactococcus
lactis, Lactobacillus delbrueckii, Lactobacillus kefiranofaciens, and Limosilactobacillus
fermentum. The study provides valuable information on traditional fermented foods and
reveals the potential for identifying and selecting new lactic acid and probiotic strains
that could be used in the dairy industry. The candidate also conducted the first
systematic metagenomic study of the fungal microbiome in so-called bee bread
collected from different geographical regions and ecosystems in Bulgaria (No. 6). By
sequencing the ITS region, the composition and structure of the fungal microbiome in
this fermented bee product, which is a key food resource for bee colonies, has been
clarified. The results show a clear relationship between the ecological characteristics
of the collection area and the dominant fungal taxa. This is a really important result that
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will help establish mechanisms for protecting bee populations and the quality of bee
products.

Area 5: Integrating scientific research into bachelor's and master's degree
programs at the Faculty of Biology of Sofia University.

Ph.D. llieva's scientific research is closely integrated into the education of
students at the Faculty of Biology of Sofia University "St. Kliment Ohridski" in the
master's program in microbiology and microbiological control in the following courses:
Geological Microbiology, Environmental Microbiology, Biology of Hemolithotrophs, and
Sanitary Microbiology. The scientific research and training activities in the numerous
scientific projects in which Ph.D. llieva is a contractor or participant, funded by various
institutions, also include students as members of the scientific teams, which is an
indicator of responsible and successful theoretical and practical training.

4. Scientific projects

The documents presented by Ph.D. Ralitsa llieva for participation in scientific
research projects funded by various institutions are impressive: a total of 21 projects,
13 of which were after obtaining her PhD, with 11 as a contractor and 2 as a supervisor.
The funds received have contributed to the international recognition and enhancement
of the scientific prestige of both the department and Ph.D. llieva.

5. Teaching and expert experience

The teaching workload report attests to Ph.D. llieva's heavy workload in the
educational process of students, related to lectures and exercises on various
microbiological topics, and shows that her average classroom workload is 517 hours,
and her average total teaching workload is 685.5 hours. Since 2014, she has also been
conducting seminars with bachelor's degree students. She has given 8 hours of
lectures in the field of Microbiology and Environmental Protection to students at the
University of Tirana, Albania. The number of students trained and successfully
defended under her supervision is impressive: 11 graduates, 5 of whom have defended
their Master's degrees and 6 their Bachelor's degrees. The number of students she
has trained and successfully supervised is impressive: 11 graduates, 5 of whom have
obtained a Master's degree and 6 a Bachelor's degree. A significant part of Ph.D.
llieva's results have been published for the first time, but last but not least, | must note
that she has introduced and developed an important new microbiological research
direction for our country, "Aeromicrobiology,” focused on the microbiology of air in
urban environments. Ph.D. llieva also participates in the activities of the academic
community of the BF. She performs a large number of functions and responsibilities as
a member of the Faculty Quality Commission, Erasmus program coordinator, and
authorized representative for NACID. | highly appreciate Ph.D. llieva's organizational
and social skills and competencies, which are reflected in her excellent analytical skills,
preparation of work programs, scientific reports, theoretical and experimental
preparation of projects, as well as effective teamwork and leadership. With her
experience, knowledge, and qualifications in organizing specific team tasks, she also
demonstrates excellent communication skills for presenting to large audiences and
teaching in various fields of biology. | do not know Ph.D. llieva personally, but from the
overall presentation of the competition documents, | assess that she is very well
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organized, works independently, and can perform several tasks simultaneously. | am
very impressed that the candidate's entire scientific output has been achieved in our
country, without any scientific specializations in foreign countries.

6. Conclusion

Documents for the announced competition were submitted by only one
candidate - Senior Assistant Professor Ph.D. Ralitsa Valentinova llieva. Ph.D. llieva's
overall scientific activity is relevant, professionally presented, and in line with our
national and European priorities. During her relatively short scientific career at the
Department of General and Industrial Microbiology at the Bulgarian Academy of
Sciences, amounting to approximately 11 years, the candidate has proven herself to
be an ambitious young researcher with impressive scientific work, original scientific
ideas, and high methodological training for their implementation. The academic and
professional history of Ph.D. llieva's scientific output shows that she is an established
specialist with in-depth knowledge, an expert in the field of general and industrial
microbiology. The results obtained provide important ecological and applied
information on the metabolic activity, the composition and dynamics of microbial
communities and reflect the potential for application in the field of microbe-based
technologies for bioleaching and bioremediation of industrially polluted environments
with the participation of electrogenic microorganisms and microbial transformation of
mineral substrates.

The published scientific and applied research results of Ph.D. llieva are
multidisciplinary in nature and represent an original contribution to science. They meet
all the requirements of the announced competition for the academic position of
"Associate Professor.” The candidate's scientometric indicators and accompanying
materials for the competition exceed the recommended criteria of the Law on the
Development of Academic Staff in the Republic of Bulgaria (ZRASRB), the Regulations
for its application, and the adopted internal regulations of Sofia University "St. Kliment
Ohridski" and the Faculty of Biology for the academic position of "Associate Professor"
in the field of higher education 4. Natural Sciences, Mathematics, and Informatics;
Professional field 4.3. Biological Sciences; scientific specialty "General Microbiology
and Environmental Microbiology: Specific Habitats and Aeromicrobiology.” | believe
that the arguments | have presented give me the most convincing grounds to propose
to the esteemed Scientific Jury to vote for the award of the academic position of
"Associate Professor"” to Assistant Professor Ph.D. Ralitsa Valentinova llieva.
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