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According to the competition for the academic position "Associate Professor"”, announced
in the Official Gazette, no. 5 of 17.01.2025, for the needs of the Faculty of Biology of SU
"St. CI. Ohridski", field of higher education 4.3. Biological Sciences, in the scientific
specialty "Genetics - mutagenesis and genotoxicity in lower eukaryotes".

REVIEWER: Prof. Dr. Petya Koycheva Hristova, Faculty of Biology, Sofia University

1. General presentation of the procedure:

The competition for "Associate Professor” in the field of higher education 4. Natural
Sciences, Mathematics and Informatics, professional field 4.3. Biological Sciences, scientific
specialty "Genetics - Mutagenesis and Genotoxicity in Lower Eukaryotes" is announced for the
needs of the Department of Genetics at the Faculty of Biology of Sofia University in the State
Gazette No. 5 of 17.01.2025. The scientific jury was formed by ORDER No. RD-38-
125/06.03.2025 of the Rector of Sofia University "St. KI. Ohridski". The procedure for opening
and announcing the competition provided for in the law and the Regulations has been complied
with and all necessary documents have been provided on time. The documentation for the
competition is very well organized and fully reflects the multifaceted educational and scientific
research activities of the candidate.

2. Biographical data, career growth and professional qualities of the candidate

The only candidate who submitted documents for participation in the competition for the
academic position of "Associate Professor" in Professional Field 4.3. Biological Sciences, in the
scientific specialty "Genetics - Mutagenesis and Genotoxicity in Lower Eukaryotes" is Assistant
Professor PhD. Martin Dimitrov Dimitrov.

The candidate graduated in 2005. OKS "Bachelor”, majoring in "Molecular Biology" at
the Faculty of Biology. In the year 2007 acquired a Master's degree in Genetics after successfully
completing the MP "Genetics" at the "Genetics" department at the Faculty of Biology. During

his studies (2006-2008), Martin Dimitrov worked as a junior expert in the Molecular Ecology
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Laboratory at the Institute of Cryobiology and Food Technologies of the Agricultural Academy.
In 2009, the candidate began his studies as a full-time doctoral student, which ended with the
successful defense in 2013 of a dissertation on the topic “Antioxidant activity of bee products
and their influence on the mobility of the TUL retrotransposon in yeast Saccharomyces
cerevisae”.

In the same year, Martin Dimitrov won a competition for the position of assistant professor
in the Department of Genetics in the Faculty of Biology at the SU, where he developed his
teaching and scientific career to this day. The main direction in which the candidate continues
his scientific development is a continuation of his doctoral dissertation and is related to genetics
and yeast selection, with the emphasis of the research being directed at determining the
antioxidant potential of natural and synthetic products. This contributes to the growth of Martin
Dimitrov as a specialist in the field of genotoxicity, carcinogenesis and oxidative stress.

Therefore, Assistant Professor Martin Dimitrov complies with Article 105, paragraph 1 of
the Regulations on the terms and conditions for holding academic positions at Sofia University,
as he has held the academic position for a sufficient period of time, which guarantees successful
mastery of the specific duties and responsibilities listed in the relevant job description.

The presented biography and scientific works demonstrate a deep interest and
accumulated professional experience in various current problems of mutagenesis and
genotoxicity in lower eukaryotes.

Evidence of the candidate's professional development is the received diploma for excellent
performance in the 2011 "Eureka Young Inventor" competition. of Eureka Foundation. The
candidate has undergone a wide range of training, which has shaped his multifaceted

development in various fields of biology, project preparation and administration.

3. Evaluation of the scientific production and the scientometric indicators of the
candidate

Assistant Professor Martin Dimitrov presents all the documents necessary for the
competition in accordance with the requirements of the Law on the Promotion of Public
Administration and the Regulations of the University of Sofia. They are arranged in a clear,
systematic and clearly differentiated manner..

3.1. Characteristics and evaluation of scientific and publishing activities

The candidate’s overall scientific and publication activity includes 24 scientific

publications, 25 participations in national and international forums, 8 of which are participations

with reports. It is noteworthy that the publications are mainly in basic areas of the scientific
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subject, which is in strict accordance with the topic of the competition.
Publications in specialized, refereed and indexed foreign and our scientific journals with
IF/ SJR and quartiles Q1-Q4 are 18; he also participates as a co-editor of one book in English.
Scientific publications in refereed journals without IF and SJR are 5. The candidate participates
in the competition with 17 refereed and indexed articles.

The candidate’s publications in journals with high IF, SJR and quartiles (Q1-Q4), included
in the international databases SCOPUS and WEB of Science, make a very good impression. The
total IF of all publications is 34.700, which indicates the significance of the research.

3.2. Evaluation of citations of scientific works

The candidate's 18 articles published in the Scopus database have been cited 84 times
without self-citation by the author. The citation index h-factor under these conditions is 6
(according to Scopus), while the h-index for the entire scientific publication activity is 7.

3.3. Evaluation of the implementation of the minimum national requirements for the

relevant scientific field and requirements of SU *'St. Kliment Ohridski**

The minimum national criteria according to the Law on the State of the Republic of Bulgaria for
the Development of the Republic of Bulgaria are fully met by the presented scientometric
indicators:

According to_Indicator A - Dissertation work for the award of the educational and scientific
degree "doctor” - 50 points

According Indicator B, the requirement of 100 points is fully met by the submission of 5
publications, of which 4 with Q1 and 1 with Q2, which determine 120 points.

According to Indicator G, evidence is presented for 217 points out of the required 200 minimum
points, which are formed by 12 articles, of which 1 - Q1, 6 - Q2,4 - Q3 and 1 - Q4.

According to Indicator D, evidence is presented for the 61 citations, which give 122 points and
exceed the minimum criterion of 50 points.

The evidence under Indicator E, which is not mandatory for the academic position of "associate
professor”, makes a particularly good impression. In this paragraph, the applicant presents
evidence of participation in 15 research projects, of which 2 are bilateral collaborations. Dr.
Dimitrov is a participant in 1 patent "Method for quantitative determination of antioxidant
activity in living cells".

3.4. Evaluation of teaching and learning activities, scientific guidancestudents

andadministrative experience

The teaching activity of the candidate is related to teaching classes in both the bachelor's and
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master's degrees of education. In the bachelor's degree, Dr. Martin Dimitrov conducts practical classes in
the mandatory discipline "Genetics" for specialties Molecular Biology, BMUR, Agrobiotechnologies,
Biotechnology, Biology, binary specialties such as Geography and Biology, Biology and English,
Biology and Chemistry. For some specialties, he also conducts lectures on Genetics (BH, GB, BA). He
also conducts lectures and exercises in the elective discipline "Genetics of Bacteria™ for specialties
Molecular Biology and Biotechnology. In the master's degree, he develops the curriculum of the course
"Genetics and Selection of Microorganisms™ in Bulgarian and English. The candidate's teaching activity
many times exceeds the required number of hours of 360 hours. Martin Dimitrov is the scientific
supervisor of 5 students in the master's degree and 1 in the bachelor's degree.

3.5. The project activity of the candidate was evaluated

The submitted reference shows the candidate's active participation in national and
international projects. This active project activity proves not only the scientific, but also the
organizational qualities of the candidate.

Conclusion on item 3: The candidate in the current competition for the academic
position ""Associate Professor' meets the minimum criteria of the Law on the State of the
Republic of Bulgaria and the Regulations for its implementation and exceeds them (509
total points).

4. Evaluation of the candidate's original scientific contributions

Martin Dimitrov's research work is characterized by developments grouped into three main
topics:

» Analysis of the biological activity of natural products

» Analysis of the genotoxic and mutagenic potential of physical and chemical factors

» Role of the microbiota in the health of organisms

I. Analysis of the biological activity of natural products

The research conducted in this area is presented in 6 publications (B.4.1; B.4.3; B.4.4;
G.7.4; G.7.6; G.7.9) and is related to the assessment of the antioxidant, mutagenic and carcinogenic
activity of various natural products by applying appropriate isogenic strains of yeast S. cerevisiae.

Original data on the genotoxic potential of natural products such as bee venom and
pentacyclic terpenoids isolated from cecropia (Cecropia longipes) leaves have been obtained for
the first time. The presented results demonstrate that bee venom induces physiologically active
superoxide anions and double-strand breaks of DNA in S. cerevisiae, exerting a cytotoxic and

genotoxic effect at the cellular level, through membrane damage and indirect DNA damage
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without the participation of the transcription factor YAP1. Also, for the first time, the genotoxic
potential of three pentacyclic terpenoids isolated from cecropia when applied at different
concentrations is reported. It was found that the mechanisms of action are not related to the
induction of oxidative stress, which suggests another route of action.

Original results were obtained by applying the in vivo TylantiROS test developed by
Martin Dimitrov and co-authors to determine the antioxidant activity of various natural products -
propolis, royal jelly, honey, sorghum extracts and milk protein peptides (B.4.3; G.7.4; G.7.9). The
determined activities are in the following gradation: propolis>royal jelly>honey>extracts from
different types of sorghum.

For the first time, the antioxidant activity of peptides obtained during fermentation of milk
proteins from the commercial yogurt starter LBB BY D4 (LB Bulgaricum" AD, Sofia, Bulgaria)
and four Lb. delbrueckii strains belonging to the subspecies bulgaricus and lactis were analyzed.
The results obtained show that the concentration of reactive oxygen species in living yeast cells is
lower when treated with combined starters compared to pure commercial starter. Moreover,
differences in the activity of the Lb. delbrueckii bulgaricus and Lb. delbrueckii bulgaricus lactis
strains were found, suggesting different levels of probiotic antioxidant properties in vivo.

Another study related to fundamental contribution is the study of genetic events in the
initial stages of tumorigenesis. Evidence is presented that Bulgarian bitter apricot kernel extract
applied in low concentrations does not induce mitotic gene conversion, reverse mutations, mitotic
crossover and Tyl retrotransposition as markers for genetic events in the yeast genome, but
probably activates error-prone recombination and changes in chromatin structure and transcription

rate, favoring the protective effect against various mutagenic and carcinogenic factors.

I1. Analysis of the genotoxic and mutagenic potential of physical and chemical

factors

Studies in this area use S. cerevisiae as a model system for assessing the genotoxic potential
of various physical and chemical factors. Of important contribution to cryopreservation procedures
(B.4.2; D.7.2) are the original studies on the mobility of Tyl at low temperatures (slow and rapid
cooling), as the experiments prove that trehalose accumulates inside the cells, which inhibits the
induction of transposition. Freezing-induced Tyl transposition depends on mitochondrial
oxidative phosphorylation and is associated with increased synthesis and accumulation of
superoxide anions in the cells. In mutant strains of S. cerevisiae, it was found that the genes RAD9,

RAD24, RAD53 and DUNL1 are part of the cascade pathway by which Tyl retrotransposition is
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activated in response to freezing. The mutagenic and recombinogenic potential of freezing is
expressed in the induction of two types of nuclear reactions — reverse mutations and frameshift
mutations, as well as two genetic events — mitotic crossover and mitotic gene conversion. It has
been established that complete protection against cryodamage in nuclear DNA is achieved by the
simultaneous use of an intracellular cryoprotectant and a free radical “quencher”. These studies
have a fundamental contribution as they reveal some of the mechanisms by which cryopreservation
occurs in lower eukaryotes.

An important contribution to the elucidation of the mechanism of action of various
environmental chemical factors on the integrity of model cells is made by studies on the
genotoxicity and DNA damaging effect of chlorpyrifos (pesticide), zeocin (radiomimetic) and lead
(heavy metal). DNA damaging potential was measured at the level of frequency of induction of
double-strand breaks in order to assess the influence of cytotoxic, mutagenic and genotoxic effects
of environmental factors of ecological significance and widespread distribution. (B.4.5; G.7.7;
G.7.12). Moreover, a series of studies have established the role of genotype and physiological state
of cells in the impact of these factors. The most sensitive phases of the cell cycle have been noted,
as well as the types of organisms and strains that can be used in assessing the effect of xenobiotics
(B.4.5; G.7.7; G.7.11; G.7.12).

I11. Role of the microbiota in the health of organisms

The third direction in Dr. Martin Dimitrov's scientific research is related to the study of the
influence of the microbiota on the health status of some eukaryotic organisms (bees). It has been
established that the Enterococcus durans EDD?2 strain is part of the normal microbiota of the bee
hive and is not the result of external contamination. This species is maintained in the microbiomes
of bees and is transmitted through pollen granules from their saliva. An important fundamental
and methodological contribution to clarifying the role of E. durans EDD2 in the microbiome of
bees is the complete sequencing of its genome. It was found that this is the first strain isolated from
bee hives, producing a bacteriocin active against Paenibacillus larvae ATCC 9545 - the causative
agent of American foulbrood disease. The conducted laboratory studies prove that E. durans EDD2
plays an important role against the invasion of this pathogen. As an important applied contribution,
I consider that this strain can be considered as a potential probiotic, since no virulence and
pathogenicity factors are found in its genome. The annotated genome sequence of E. durans EDD2
allows interpretations of antibacterial properties on a genome scale and helps to understand the

biological role of enterococci in honey bees and their colonies (G.7.3; G.7.5; G.7.8).
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In this direction, a paper is presented, which comprehensively analyzes the mechanisms
underlying mucosal immunity and the concept of trained innate immunity in the human intestine.
The interaction between the intestinal microbiota and the host immune system, the role of
epithelial, dendritic and lymphoid cells, as well as the concept of innate immunity and its role in
maintaining or mitigating intestinal inflammation are discussed. The therapeutic implications of
modulating mucosal immunity and innate immunity in gastrointestinal diseases are examined,

which would contribute to clarifying the role of innate immunity in human health (G.7.10).

CONCLUSION

The documentation presented by the candidate convincingly confirms that Assistant
Professor Martin Dimitrov is already an established scientist with international and national
recognition in the field of modern genetics and genomics. The contributions of his research are
significant achievements of both a fundamental and methodological nature, which is why |
confidently give a high assessment of the candidate's research and project activities. No less
important in terms of volume, qualitative characteristics and significance for this competition
for an associate professor at Sofia University is the teaching and training activities carried out
so far by Assistant Professor Martin Dimitrov, PhD. In conclusion, | believe that the candidate
meets all the indicators of the mandatory minimum requirements set out in the Law on the
Protection of the Rights of Persons with Disabilities and the Regulations of the University of
Sofia for its implementation.

I strongly suggest to the esteemed scientific jury to evaluate the candidacy of
Assistant Professor Dr. Martin Dimitrov and to vote positively for him to occupy the
scientific position of ""Associate Professor' in professional field 4.3. Biological Sciences,
specialty ""Genetics - Mutagenesis and Genotoxicity in Lower Eukaryotes'.

Sofia REVIEWER: ...,

29.04.2025 . prof. Petya Hristova, PhD
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