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in the State Gazette, no. 5 of 17.01.2025, for the needs of the Faculty of Biology of Sofia
University "St. Kliment Ohridski", field of higher education 4.3. Biological Sciences, in
the scientific specialty "Genetics - genetic engineering, genomics, metagenomics and
microfluidics".

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 - Genetic Engineering, Genomics, Metagenomics and Microfluidics" was
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-38-129/06.03.2025 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 submitted on time. The competition
documentation has been prepared in accordance with the requirements of the Act on the
Development of the Academic Staff in the Republic of Bulgaria, the Regulations for the
Implementation of the ZRASRB, the Regulations on the Terms and Procedure for Acquiring
Academic Degrees and Holding Academic Positions at Sofia University "St. KI. Ohridski". The
information provided is very well organized and fully reflects the candidate's multifaceted
educational and research activities.

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 - Genetic Engineering, Genomics, Metagenomics and

Microfluidics" is Assistant Professor Slavil Zvezdelinov Peykov, PhD.
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The candidate graduated with full honors in 2007 with a Bachelor's degree in Molecular
Biology at the Faculty of Biology. In 2009, he obtained a Master's degree in Genetics after
completing the Master's degree in Genetics with honors at the Department of Genetics at the
Bulgarian Faculty of Biology. During his studies (2008-2009), he participated in the
Socrates/Erasmus student mobility program to prepare a thesis (6 months) for a Master's degree
at the Georg-August University in Gottingen (Germany). Slavil Peykov works in the group of
Prof. B. Bovin, where he studies the carbohydrate metabolism of the bacterium Ralstonia
eutropha. After successfully defending his Master's thesis, the candidate wins a full 3-year
scholarship for doctoral studies at The Heidelberg Biosciences International Graduate School
(HBIGS). The candidate develops his dissertation in the group of Prof. G. Rapold from the
Institute of Human Genetics at the University Clinic in Heidelberg, Germany in the period from
2009-2014. In December 2014, Slavil Peykov successfully defended his doctoral thesis on the
topic "Identification and functional characterization of mutations in the SHANK2 gene isolated
from patients with schizophrenia™ and was awarded the "Doctor" from the Heidelberg
University "Ruprecht-Karls" with magna cum laude. From 2022 to the present, Slavil Peykov
is a part-time doctoral student in the Medical Microbiology program at MU-Sofia.

After the successful defense of his first PhD thesis, the candidate began his teaching and
scientific career initially (2015-2017) as a part-time assistant in the Department of Genetics at
the Faculty of Biology at Sofia University, and since 2018 he has held the position of assistant
under a basic employment contract. In parallel with this activity, since 2019 Slavil Peykov has
been working as an expert at the BiolnfoTech laboratory at Sofia Techpark for conducting
practical classes in Synthetic Biology with bachelors and masters.

Therefore, Assistant Professor Dr. Slavil Peykov complies with Art. 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 metagenomics and genetic
engineering.

Proof of the candidate's professional development are the awards for best poster in 2013

and 2017, as well as certificates for advanced training.

Bbnrapwms, 1164 Cocmsn, 6yn. AparaH LlaHkoB 8 Bulgaria, 1164 Sofia, 8 Dragan Tsankov Blvd.
Ten.: +359 2 8167 300; dpakc: +359 2 8656 641 phone: +359 2 8167 300; fax: +359 2 8656 641
www.uni-sofia.bg www.uni-sofia.bg



3. Evaluation of the scientific production and the scientometric indicators of the
candidate
Assistant Professor Dr. Slavil Peykov has presented all the documents necessary for the
competition in compliance with the requirements of the Law on the Competition for the
Promotion of Higher Education 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 26 scientific

publications in refereed and indexed journals, 4 articles in refereed journals without impact factor,
3 articles in non-refereed publications and 1 book chapter in English. Slavil Peykov presents
evidence of 37 participations in national and international forums, 5 of which are participations
with reports. It is striking that the publications are mainly in basic areas of the scientific subject,
which is in strict accordance with the topic of the competition.

In the competition for the academic position of "associate professor”, 21 scientific papers
were submitted, published in international refereed and indexed journals, distributed by quartiles
as follows: Q1 -6, Q2 -6 and Q3 - 9.

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 54.35, which indicates the significance of the research.

3.2. Evaluation of citations of scientific works

The candidate's 31 articles published in the Scopus database have been cited 195 times
(excluding self-citations by the author). The citation index h-factor under these conditions is 7

(according to Scopus), while the h-index for the entire scientific publication activity is 8.

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 10
publications, of which 3 with Q2 and 7 with Q3, which form 165 points.

According to Indicator G evidence has been presented for 240 points out of the required 200 minimum
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points, which are formed by 11 articles, of which 6 - Q1, 3- Q2 and 2 - Q3.
According to Indicator D, evidence is presented for the 64 citations, which give 128 points and
exceed the minimum criterion of 50 points.
Particularly impressive is the evidence under Indicator E, which is not mandatory for the
academic position of Associate Professor. In this paragraph, the candidate presents evidence of
participation in 12 research projects, of which he is the leader of 5 projects.
3.4. Evaluation of teaching and learning activities, scientific guidance students
and administrative experience
The educational and pedagogical activity of Assistant Professor Dr. Slavil Peykov is in
the educational and qualification degrees: "Bachelor" and "Master”. In the bachelor's degree,
Dr. Slavil Peykov leads practical classes in the following mandatory disciplines: "Genetics" for
the specialties "Molecular Biology" and "Biotechnology”, "Introduction to Genetic
Engineering” for the specialties "Biotechnology" full-time and part-time, "Molecular Genetics"
and "Molecular Cloning" for the specialty "Molecular Biology" and "Bioinformatics” for the
specialty "Agrobiotechnologies"”. For some specialties, he also gives lectures on General and
Population Genetics (Agrobiotechnologies BMUR), Molecular Genetics (Molecular Biology)
and Bioinformatics (Agrobiotechnologies). In the master's degree, he develops the curriculum
of the courses in "Genetic Engineering™ and "Genomics". The candidate's teaching activity each
academic year many times exceeds the required number of hours of 360, with the average total
workload for the last three years being 1291.33 hours and the classroom workload being 786.5
hours. Slavil Peykov is the academic supervisor of 47 students in the master's and bachelor's
degree programs.
3.5. The project activity of the candidate was evaluated
The submitted reference shows the candidate’s active participation in 12 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 those (583 total points).
4. Evaluation of the candidate's original scientific contributions
The research work of Dr. Slavil Peykov falls within the scope of the main scientific direction
of the competition and can be conditionally systematized into two scientific directions:

> Applications of short-reading frame DNA sequencing in bacterial genomics and
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metagenomics;
> Investigation of antimicrobial resistance and virulence of clinical isolates by whole-
genome sequencing;
I. Applications of short-reading frame DNA sequencing in bacterial genomics and
metagenomics

In this direction, contributions from studies obtained using new-generation 2nd generation
sequencing platforms, working on Illumina and DNBSeq technologies, was presented. With this
approach, the genomes of a number of bacteria have been sequenced - both important nosocomial
pathogens and microorganisms with a potential probiotic effect and/or bacteriocin producers.

Nine of the publications (4, 5, 6, 10, 13, 15, 16, 18, 19) studied non-pathogenic
microorganisms, with four (10, 13, 18, 19) of them focusing on whole-genome sequencing of
bacterial isolates originating from the environment. For the first time, the genome of Paenibacillus
profundus YoMME, isolated from the anode biofilm of a sedimentary microbial fuel cell and
identified as one of the few exoelectron Gram-positive bacteria capable of transporting electrons
extracellularly, has been sequenced and annotated. Therefore, analyzing its genome sequence
represents an important fundamental and applied contribution to the development of such devices.

An amplicon-based metagenomic approach targeting 16S rRNA genes and the ITS2 region
has been applied to study the microbial composition of different ecological niches in Antarctica.
This study provides an opportunity to discover numerous previously undescribed species with
potential for a number of biotechnological applications. This is the first in-depth study of microbial
biodiversity near to the Bulgarian Antarctic Base "St. Kliment Ohridski", located on Livingston
Island, Antarctica. These metagenomic studies of different ecosystems in Antarctica not only
identify the dominant microbial communities, but also reveal the complex antagonistic
relationships between fungi, archaea and bacteria in extreme climatic conditions. Antagonism was
quantified based on the total number of reads and the number of operational taxonomic units
(OTUs), as well as through four alpha-diversity parameters, namely the Shannon, Simpson, Chaol
and ACE indices.

The candidate's work presents the first metagenomic study of the unique Bulgarian green
cheese from Cherni Vit, based on 16S and ITS2 NGS metagenomics, conducted using lllumina
HiSeq 2 x 250 bp paired-end sequencing. This approach identified a rich microbiota, consisting of
an average of 120 eubacterial and 16 fungal species. Firmicutes bacteria are represented by the
families Streptococcaceae, Lactobacillaceae and Staphylococcaceae, while Actinobacteria are

mainly represented by the genera Brevibacterium and Corynebacterium. Low amounts of
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Proteobacteria were found, represented mainly by halophilic representatives of the genera Cobetia
and Psychrobacter. Almost all of the identified fungi belong to Ascomycota, represented almost
evenly by the families Eurotiomycetes (Penicillium roqueforti), Saccharomycetes (Debaryomyces,
Pichia, Candida and Kluyveromyces) and Sordariomycetes (Scopulariopsis flava).

Another fundamental and applied contribution is the sequencing and annotation of the
genome of Enterococcus faecalis strain H1041 (13), isolated from traditional Bulgarian green
cheese. Studying the genome of this strain allows for the analysis of its metabolic characteristics
and assessment of its physiological role in the ripening of this type of cheese. Metagenomic studies
of another traditional Bulgarian cheese (mehovo cheese) have important practical significance,
which is related to the potential for identifying new probiotic strains that can be used in the dairy
industry, as well as gaining knowledge about traditional fermented foods and their role in human
health.

Based on whole-genome sequencing (WGS), the potential of bacteriocin-producing strains
of the genus Enterococcus isolated from beehives as natural defenses against bacterial infections
associated with bees has been evaluated (18, 1 9). In this regard, the genome of Enterococcus
durans EDD?2 strain, isolated from freshly collected pollen grains from different beehives, has
been annotated. This isolate showed strong inhibitory activity in vitro against Paenibacillus larvae
ATCC 9545, due to the synthesis of bacteriocins. In similar studies, another strain with
antimicrobial activity was isolated, identified as Enterococcus faecium EFD, and genotyped using
the MLST-2.0 Server. Five bacteriocin genes responsible for the expression of bacteriocins were
identified in the assembled genome of E. faecium EFD. No clinically important antibiotic
resistance genes or functional virulence factors were found in the genome of either strain. The
presence of these enterococci in more than one hive in the apiary suggests that this strain is part of
the normal microbiota of the hive. The WGS-based approach used in these studies proves to be
extremely cost-effective and time-effective for screening new pro- and prebiotic Enterococcus
strains as protective agents for beehives. The practical contribution of the study of such
microorganisms is significant, as these strains can be used for preventive treatment of beehives.
This is especially important for Bulgaria, where there is a large honey production within the EU
and the adopted regulations prohibit the use of antibiotics.

The NGS-based metagenomic study was also used to investigate the fungal composition of
bee bread in different locations in Bulgaria during the most active nectar collection period by
honey bees. For the first time, the dominant fungal genera in a bee product were identified as

Monilinia, Sclerotinia, Golovinomyces, Toxicocladosporium, Pseudopithomyces, Podosphaera

Bbnrapwms, 1164 Cocmsn, 6yn. AparaH LlaHkoB 8 Bulgaria, 1164 Sofia, 8 Dragan Tsankov Blvd.
Ten.: +359 2 8167 300; dpakc: +359 2 8656 641 phone: +359 2 8167 300; fax: +359 2 8656 641
www.uni-sofia.bg www.uni-sofia.bg



and Septoriella. It was found that anthropogenic load negatively affects the fungal microbiota of
bee bread in different ways. These studies contribute to a better understanding of the interaction
between environmental factors and the microbiome of bee products, which may help to develop
new strategies for the conservation of bee populations and the improvement of the quality of bee
products.

An important fundamental contribution is the sequencing for the first time in Bulgaria of
the genome of an extremely rare clinical pathogen Delftia acidovorans, isolated from an
immunocompetent patient (1). A limited number of resistance determinants have been identified
in the assembled genome, including: blaOXA-459, emrE, ogxB and mexCD-oprJ. The genome
sequence of D. acidovorans represents a valuable resource for fundamental research on rare

bacterial pathogens of public health importance.

I1. Investigation of antimicrobial resistance and virulence of clinical isolates by whole-

genome sequencing

Nine of the candidate's publications (1, 2, 3, 7, 8, 11, 14, 17, 20) are included in this area,
with eight of them in which he has a leading role as the first or last author. The analysis of these
publications forms a number of contributions of a scientific and applied nature.

For the first time in Bulgaria, a number of genetic determinants and mechanisms of
resistance to therapeutically significant antibiotics in important nosocomial pathogens with
multiple or extensive drug resistance have been identified. This group includes studies on the first
isolates for Bulgaria: of E.faecalis, resistant to vancomycin with the presence of the vanA gene
cluster (20); Stenotrophomonas maltophilia with extensive drug resistance (17); Pseudomonas
aeruginosa with the synthesis of VIM-2 metallobetalactamase (24) and Klebsiella aerogenes with
high levels of resistance to colistin (11). Of particular interest is the analysis of the genome of an
isolate of the Acinetobacter baumannii species with extensive drug resistance (3), resistant to the
action of the newest siderophore cephalosporin cefiderocol, which had not been introduced into
use before the isolation of the strain. This discovery demonstrates the need to conduct similar
studies even for preparations that are not yet approved for use in our country.

Another fundamental contribution was the discovery of a class 1 integron during genome
sequencing of an S. maltophilia isolate with extensive drug resistance. The variable integron gene
cassette is unique within the species worldwide (17). Furthermore, it was found that the S.
maltophilia isolate acquired the gene cassette from a P. aeruginosa isolate, as determinants for

horizontal transfer of antibiotic resistance genes via integrons were found in the genome.
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Another important contribution is the whole-genome sequencing of a significant group of
nosocomial isolates of the species S. maltophilia (n = 221), which allows characterization of their
virulomes. As part of the virulence factors, the determinants (spgM, rmlA and rpfF) were studied
with respect to biofilm formation and their mutational variability. The adherent growth of the
strains on a polystyrene surface was assessed. For this purpose, microbiological, biochemical,
molecular biological and genomic approaches were combined. New sequence types were
discovered within the framework of the study.

In a K. aerogenes isolate, the amino acid substitution pN275K was identified for the first
time in the world in the coding sequence of the pmrB gene, which is the most likely cause of the
high level of resistance to colistin (11). The K. aerogenes isolate showed a new sequence type, not
described so far. These studies have added to the knowledge of the mechanisms of resistance to
this critically important antibiotic.

In the context of this direction, the genome sequences of 7 P. aeruginosa isolates, producers
of metallobetalactamase New Delhi-1 (NDM-1), were generated. Their resistomes, virulomes
were determined and multilocus sequence typing was performed, followed by phylogenetic
analysis. Annotation of the sequences by WGS revealed the co-presence of the blaNDM-1 and
blaGES-1 genes. All isolates belong to the high-risk clone ST654, except for strain Pae57 (ST611).
Comparison with reference sequences showed the presence of transposon Tn21, containing genes
bleMBL-blaNDM-1-1SAbal25. This study has an important fundamental contribution, as it is the
first report of the isolation of a blaNDM-1-positive P. aeruginosa ST611 strain. The obtained
results reveal the spread of clonally related and NDM-1 producing P. aeruginosa strains in the
observed hospital for an approximately two-year period. This contribution is of great importance,
as this is the first time in Bulgaria that such dissemination has been documented and established
through whole-genome sequencing.

An important contribution of an applied nature is the development of a microfluidic chip
for testing antibiotic resistance, which allows determining the antimicrobial sensitivity of urinary

tract infection pathogens within 6 hours..

CONCLUSION

The documentation presented by the candidate convincingly confirms that Assistant
Professor Dr. Slavil Peykov is already an established scientist with international and national
recognition in the field of modern genomics and metagenomics. The contributions of his

research are related to significant achievements of a fundamental, applied and methodological
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nature. Based on the information provided, | confidently give a high assessment of the
candidate's research, teaching and project activities.

In conclusion, | believe that the candidate meets all the indicators of the mandatory
minimum requirements laid down in the ZRASRB and the Regulations of the SU for its
implementation.

I strongly suggest that the esteemed scientific jury evaluate the candidacy of
Assistant Professor Dr. Slavil Peykov and vote positively for him to occupy the scientific
position of "*Associate Professor' in the professional field 4.3. Biological Sciences, specialty

""Genetics - Genetic Engineering, Genomics, Metagenomics and Microfluidics™.

Sofia REVIEWER: ......cocoii

04.05.2025 1. prof. Petya Hristova
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