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Biological Sciences (Genetics — Genetic Engineering, Genomics, Metagenomics and
Microfluidics) in the Department of Genetics, Faculty of Biology of Sofia University "St.
Kliment Ohridski". "St. Kliment Ohridski" (announced in State Gazette, issue 5/17.01.2025)

I. General presentation of the procedure and of the applicant

According to the announced competition applications for the academic position of Associate
Professor, there is only one candidate - Chief Assistant Professor Dr. Slavil Zvezdelinov
Peykov. A review of the materials shows strict adherence to the administrative procedure for
conducting the competition, with submitted supporting evidence in accordance with the
requirements of the Law on the Development of the Academic Staff in the Republic of Bulgaria
(LDASRB), its Implementing Regulations, and the Regulations on the conditions and procedure
for acquiring scientific degrees and holding academic positions at Sofia University "St. Kliment
Ohridski". Chief Assistant Professor Slavil Peykov has over 7 years of work experience, which
exceeds the minimum requirement of 2 years as "Chief Assistant" according to the
Implementing Regulations of the LDASRB and the Regulations of Sofia University. Evidence
of compliance with and exceeding the mandatory criteria required according to Annex 1 of the
Implementing Regulations of the LDASRB for holding the academic position of "Associate
Professor" in Professional Field 4.3 Biological Sciences has also been presented.

The candidate, Chief Assist. Dr. Slavil Zvezdelinov Peykov, has broad scientific
interests ranging from whole-genome sequencing and antimicrobial resistance through
synthetic biology and microfluidics to applied metagenomics, with a clear focus on translating
fundamental genetic discoveries into rapid diagnostic and biotechnological solutions. Slavil
Zvezdelinov Peykov completed his secondary education at the National High School of Natural
Sciences and Mathematics "Acad. L. Chakalov" (Biology profile) in 2003 as the valedictorian.
At the Faculty of Biology of Sofia University "St. Kliment Ohridski", he graduated with full
honors with a Bachelor's degree in "Molecular Biology" in 2007 and a Master's degree in
"Genetics and Genomics" in 2009. His master's thesis was prepared at the Georg-August
University in Gottingen (Germany), where he was a competitive scholarship holder of the
Socrates/Erasmus program and was dedicated to the carbohydrate metabolism of Ralstonia
eutropha. In 2014, Slavil Peykov defended his PhD dissertation (for the award of the
educational and scientific degree "Doctor") on the topic "Identification and functional
characterization of mutations in the SHANK?2 gene isolated from patients with schizophrenia"



at the Institute of Human Genetics at the University Hospital Heidelberg, where he was a three-
year scholarship holder of The Heidelberg Biosciences International Graduate School (HBIGS).
He is also an HBIGS member. The defense was evaluated with magna cum laude, and the
Ruprecht-Karls University awarded the educational and scientific degree of “Doctor”. From
2015 to the present, Dr. Peykov has held the positions of Assistant (2015-2017) and Chief
Assistant (2018-) in the Department of Genetics at the Faculty of Biology, Sofia University "St.
Kliment Ohridski".

Chief Assist. Peykov participates in the competition with 21 out of a total of 26 scientific
publications in journals peer-reviewed, refereed, and indexed in the global scientometric
databases Scopus and Web of Science (now Clarivate), as required by the LDASRB. In the
submitted publications, Chief Assist. Peykov is the first author in 4 of them and the last author
in 8 of them. According to Scopus data, his citation rate is very good, with a total of 218
citations, based on which an h-index of 8 has been calculated (indicating 8 publications cited at
least 8 times). The presented publications fall into several scientific and applied scientific fields
and have solid scientometrics, with the majority being in scientific journals categorized with
quartile ranks Q1 - Q2, namely 6 publications in Q1, 6 in Q2, and 9 in Q3, with a total impact
factor (IF) over 35.4. Of these, 4 articles have an IF calculated on a 5-year basis of 14.5, and at
the time of submission, they had an impact rank (including Scopus SJR). The rules for
evaluating the IF are according to the year the publication was accepted, but the IF reflects the
average number of citations per publication in the specific journal, which is why the submitted
article will have an impact after 2 years. I allow myself to comment that in this case, the IF of
the publications for the competition would be 49.5! The results of the research activities have
been reported through 5 participations in international and 32 participations in national
scientific forums with international participation in the form of posters and reports. During the
period since his appointment, he has supervised 5 scientific projects and participated in another
7.

I Overall assessment of the applicant's performance
1. Evaluation of the candidate's educational and pedagogical activity

The teaching and pedagogical activity of Chief Assist. Dr. Slavil Peykov covers both
the "Bachelor" and "Master" educational and qualification degrees. Over the last three years,
his average workload amounts to 1292 teaching hours, of which 787 hours are classroom
sessions, including both lectures and practical exercises. In the "Bachelor” degree programs,
Dr. Peykov lectures on "Introduction to Gene Engineering™” (Biotechnology major, part-time
studies) and "Genetics" (Biomanagement and Sustainable Development major). In previous
cycles, he has delivered lecture courses on "General and Population Genetics" and
"Bioinformatics” for the Agrobiotechnologies major, as well as "Molecular Genetics" for the
Molecular Biology major. The practical classes he leads or has led in this educational cycle
include "General Genetics” (Molecular Biology), "Introduction to Gene Engineering”
(Biotechnology - full-time and part-time studies), "Genetics" (Biotechnology),
"Bioinformatics” (Agrobiotechnologies), and "Molecular Genetics™ (Molecular Biology). For
the "Master" degree, during the reviewed period, Dr. Peykov has been responsible for the
lecture courses "Gene Engineering” and "Genomics," as well as all related practical classes in
the four master's programs administered by the Department of Genetics. Particularly impressive



is his mentorship activity: 47 graduates successfully defended bachelor's or master's theses
under his supervision, grouped into the following thematic areas: 1. Antimicrobial resistance
and genomics —genomics of CFDC-R Acinetobacter, mechanisms of colistin resistance, VanA-
Enterococcus, etc.. 2. Metagenomics and microbiome — social microbiome of honey, rumen
and soil microbial communities, polar ecosystems. 3. Synthetic biology — optimization of
AQUA cloning, directed evolution of promoters, CRISPR platforms. 4. Molecular diagnostics
—PCR panels for rapid identification tests. This subject matter is not only current but also links
students with real project consortia, preparing highly qualified personnel for the department
and the biotechnology sector. Additionally, I will add that Slavil Peykov began his teaching
activity back in the days every since he was a doctoral student with the "PCR practicum for
medical students — Institute of Human Genetics, University of Heidelberg," and continues to be
the leader of the Bulgarian teams in Synthetic Biology from 2017 to the present — winning 3
bronze and 3 silver medals.

2. Evaluation of the scientific and applied activities of the candidate
2.1. Scientific papers
The reference for the fulfillment of the minimum national requirements under Art. 2b of the
LDASRB for scientific field 4. Natural Sciences, Mathematics and Computer Science;

professional field 4.3. Biological Sciences shows a set of points that cover these criteria as
follows:

Indicator group Minimum |[Candidate

A — dissertation thesis 50 pts. 50 pts.

C — habilitation work 100 pts. 165 p.

G - scientific articles, published book

based on a defended dissertation thesis for|| 200 pts. 240 pts.

awarding a PhD degree

E — Cited works 50 pts. 128 p.
Total required| 400 tons. 583 pts.

In all groups, the candidate fulfills and exceeds not only the national requirements criteria (400
points, with 183 points more), but also the stricter internal faculty criteria (> 20 publications).
The habilitation work is a thematically united cycle of 10 articles in international peer-reviewed
journals; none of them duplicates dissertation materials. There are no accepted publications
submitted for the competition, all publications have been published.

2.2. Scientific contributions of the candidate

The scientific contributions of the candidate are based on 21 scientific papers submitted
for participation in a competition for the academic position of Associate Professor in field 4.3.



Biological Sciences (Genetics — Genetic Engineering, Genomics, Metagenomics and
Microfluidics), published in the State Gazette, No. 5/17.01.2025. All scientific publications are
within the scope of the main scientific field 4.3. Biological sciences and can be conditionally
systematized in several scientific and applied scientific fields:

1. Genomics of environmental and probiotic microorganisms through applications of
short-read DNA sequencing

2. Metagenomic studies of extreme and food microbiomes using applications of short-
read DNA sequencing

New mechanisms and determinants of antimicrobial resistance and virulence

4. Genomics and epidemiology of multidrug-resistant nosocomial pathogens

Application of new microfluidic devices for testing antibiotic resistance

Summary assessment of contributions

1. Genomics of environmental and probiotic microorganisms through applications of
short-read DNA sequencing

This group includes publications of scientific and applied significance, where in most
cases whole-genome DNA sequencing of bacterial isolates was performed. Nine of the
candidate's publications (Nos. 4, 5, 6, 10, 13, 15, 16, 18, 19) examine various applications of
short-read DNA sequencing that do not involve pathogenic microorganisms. Four titles from
this set (Nos. 10, 13, 18, 19) are dedicated to the complete genome sequencing of bacterial
isolates derived from the environment. Publication No. 10 presents the assembly, analysis, and
deposition of the genome of Paenibacillus profundus YoMME — a species isolated from the
anode biofilm of a sediment microbial fuel cell and one of the few known exo-electrogenic
Gram-positive microorganisms capable of extracellular electron transfer; therefore, this genome
is a valuable resource for the development of similar biodevices. Another publication (No. 13)
describes the genome of Enterococcus faecalis, obtained from the traditional Bulgarian green
cheese from the village of Cherni Vit — an interesting example due to the unique nature of the
product. The remaining two publications (Nos. 18 and 19) analyze isolates from beehives with
probiotic potential and bacteriocin activity against key bacterial pathogens characteristic of
these microenvironments. Such microorganisms are practical for the preventive treatment of
hives — a current topic for Bulgaria as one of the major honey producers in the EU, where
regulations prohibit the use of antibiotics for the same purposes.

2. Metagenomic studies of extreme and food microbiomes using amplicon sequencing

Metagenomic analyses of several types of natural and food ecosystems have been
carried out using amplicon sequencing:

e In Antarctic biofilms, taxonomic diversity was mapped, and complex
antagonistic relationships between fungi, archaea, and bacteria were revealed,
providing new models for biotechnological research (Nos. 4, 5). Comparative



sequencing of different antagonists was used. The contribution to a project of
the Bulgarian Antarctic Expedition is enormous.

e Microbial communities in traditional Bulgarian cheeses were studied,

identifying potential probiotic strains and accumulating data on the role of
autochthonous fermented foods on human health (Nos. 6, 15).

e The first data on fungal species in bee bread (perga) from multiple Bulgarian
regions were reported, explaining the influence of environmental factors on the
microbiome of bee products and supporting strategies for protecting bee colonies
and improving honey quality (No. 16). The latter has enormous economic, but
also ecological significance.

3. New mechanisms and determinants of antimicrobial resistance and virulence

This group of contributions includes the candidate's research on specific genetic carriers
(genes, mutations, or mobile elements) that encode or transfer resistance. This allows for their

cataloging, cloning, and phylogenetic tracking. For this purpose, protocols for whole-genome
DNA sequencing with short-read technology were optimized and applied:

4.

VanA-Enterococcus faecalis was described for the first time in Bulgaria,
introducing molecular confirmation of vancomycin resistance into Bulgarian
clinical practice (No. 20).

The first Bulgarian Stenotrophomonas maltophilia with extensive drug resistance
was identified; a unique class 1 integron with a variable gene cassette was revealed,
and its likely origin from Pseudomonas aeruginosa was traced, demonstrating
horizontal transfer of resistance (No. 17).

The first isolate of P. aeruginosa carrying the VIM-2 metallo-B-lactamase — a key
mechanism for carbapenem resistance — was reported for the country (No. 24).

The first Bulgarian strain Klebsiella aerogenes with high levels of colistin resistance
was characterized; a new amino acid substitution p.N275K in pmrB was identified,
indicated as the likely cause of the phenotype, as well as belonging to a previously
unknown sequence type (No. 11).

An Acinetobacter baumannii with extensive drug resistance, also resistant to the
newest siderophore cephalosporin cefiderocol, was genomically analyzed — showing
resistance to a drug before its introduction in Bulgaria (No. 3).

Genomics and Epidemiology of Multidrug-Resistant Nosocomial Pathogens

1. The genome of the rare pathogen Delftia acidovorans, isolated from an
immunocompetent patient, was sequenced — the first documented clinical genome of the
species; the sequence was deposited in NCBI GenBank and expands the database for

atypical infections (No. 1).

2. The complete genomes of seven NDM-1-positive P. aeruginosa were determined — the
largest collection studied in Bulgaria; resistomes and virulomes were analyzed, MLST
and phylogenomic profiling were performed. An NDM-1 carrier of ST611 was



described for the first time in the world, and five isolates showed clonal similarity,
documenting a two-year hospital dissemination of NDM-1-producing strains (Nos. 2, 7,
8, 14).

3. The accumulated genomic data for VanA-E. faecalis, XDR-S. maltophilia, VIM-2 P.
aeruginosa, colistin-R K. aerogenes, and XDR A. baumannii supplement the national
AMR surveillance, with resistant islands, mobile elements, and phylogenetic
relationships mapped for each strain (Nos. 1, 2, 3, 7, 8, 11, 14, 17, 20).

Thus, the nine key works (Nos. 1, 2, 3, 7, 8, 11, 14, 17, 20) paint a comprehensive portrait
of the genetic mechanisms and epidemiology of multidrug-resistant nosocomial pathogens in
Bulgaria, introducing first national and several world firsts in the field of antibiotic resistance.

To summarize these latest contributions, Dr. Peykov was the first in Bulgaria to sequence
and publish the entire DNA sequences of key multidrug-resistant bacteria (resistant to more
than one antibiotic) — Acinetobacter baumannii, Enterococcus faecalis, Pseudomonas
aeruginosa, Klebsiella aerogenes, Stenotrophomonas maltophilia, and even the rare Delftia
acidovorans. Thus, he puts Bulgarian clinical microbiology on the map of world genomics. By
describing new mutations (e.g., p.N275K in K. aerogenes), unique integrons, and even the
world's first NDM-1 carrier from the ST611 clone of P. aeruginosa, he helps the mechanistic
understanding underlying resistance, which is a prerequisite for finding mechanisms to avoid
it. Through MLST-based phylogenomics, Dr. Peykov established NDM-1 P. aeruginosa clones
with high identity — a sign of nosocomial infection over two years. The implementation of such
a genome-based approach in clinical practice would have an enormous contribution and
significance for practical clinical microbiology and the fight against nosocomial infections,
which is becoming increasingly difficult against the backdrop of increased antibiotic
resistance.

5. Application of new microfluidic devices for testing antibiotic resistance

The publication (No. 12) presents an innovative method for rapid screening of antibiotic
susceptibility of bacteria using a newly developed microfluidic device. The methodology is
based on the unique design of the device, which includes two multi-chamber cultivation
channels and a parallel vacuum channel. A key innovation is the use of polydimethylsiloxane
gas permeability (PDMS) in combination with specialized vacuum channels for semi-automatic
and reliable loading of the chambers with bacterial cells (vacuum charging), which protects
cells from damaging flows and provides an environment for undisturbed development. The
production of the device was carried out using a cost-effective and fast method using a 3D
printed resin mold, without the need for a clean room, which significantly reduces the time and
cost of production. The scientific contribution of the work consists in creating an affordable,

fast (results within 6 hours) and reliable platform for testing antibiotic resistance. Innovative
approaches are presented both in design (first reported vacuum loading of bacterial cells in a
microfluidic device) and in manufacturing, allowing for direct visual observation and potential
automation of the screening process. This method represents a significant improvement over
traditional techniques that require more time and resources, and offers a cost-effective
alternative to expensive high-tech methods. Additionally, the design has been simplified to the



core features, allowing for potential adaptation for use with minimal equipment and even in
resource-constrained settings.

Scientific originality

The results introduce whole-genome sequencing as a routine tool for monitoring antimicrobial
resistance in the country and add an applied layer through microfluidics and synthetic biology.
Their significance is evident from the implementation of genomic epidemiology in several
university hospitals. The approach to the development and application of microfluidic chips in
this area of application (antibiotic resistance) is also extremely original.

3. Assessment of administrative activity

During the period related to the competition, Chief Assist. Prof. Dr. Slavil Peykov has been a
member of the Council of Specialties in the EQD of Bachelor (specialty Molecular Biology)
for 1 year. He was also the administrative secretary of the Master's program "Gene and Cell
Engineering" for 1 year.

Additionally, but extremely important for the academic development and career orientation of
young biologists, is Dr. Peykov's leadership of the National Team for Synthetic Biology (1IGEM
Bulgaria). Since 2017, Dr. Peykov has been one of the driving forces, scientific supervisor, and
main coach of the team — the results are six international medals (three silver, three bronze).
This initiative puts Bulgaria on the map of global synthetic biology and provides students and
doctoral candidates with an intensive school for project-oriented learning. Dr. Peykov also plays
an active role in the BiolnfoTech Laboratory — Sofia Tech Park, which has facilities for
microbiological cultivation, cloning, next-generation sequencing, and production of
microfluidic chips. This integration of academic and industrial activity is very important.

4. Assessment of the candidate's personal contribution

The presented scientific works and accompanying documentation from Chief Assist. Dr. Slavil
Peykov demonstrate a convincing personal contribution to the development, analysis,
interpretation, and publication of the scientific results. The author's reference for the scientific
works provides an overview of the candidate's scientific, applied-scientific, and methodological
contributions. The application of acquired knowledge and skills during scientific research in
the ongoing educational process is proof of the successful integration of science and education.
I have known Dr. Slavil Peykov for several years (since 2018), and a testament to him are the
meetings with his students — current and former members of the Synthetic Biology Team, some
of whom have progressed from being our graduates and doctoral students to holding the position
of Chief Assistant in the OMICS Technologies Laboratory at IBIR-BAS. Their preparation
compared to the general stream of students who came over the years as participants in Student
Practices programs or as graduates is significantly higher. Our laboratory has used the services
of the BiolnfoTech Laboratory — Sofia Tech Park for cultivating bacterial carriers of vectors
encoding various detectors. I am also familiar with some of Dr. Peykov's projects regarding



CRISPR applications for the development of diagnostic kits. I have exceptionally good
impressions and opinions about the knowledge, skills, and capabilities of Chief Assist. Dr.
Slavil Peykov, a colleague who successfully combines high technologies with fundamental
science and the ability and focus to find their direct application for the benefit of biology,
ecology, and even clinical microbiology, for which I warmly admire him. Last but not least, I
believe he is a very positive example for his students and fellow lecturers.

II. Critical notes and recommendations
I have no remarks or recommendations to the presented materials and documentation, scientific
and teaching activities.

III.  Conclusion
In my opinion, all the requirements specified in the Law on the Development of the Academic

Staff in the Republic of Bulgaria, the Regulations for its implementation and the Regulations
on the terms and conditions for acquiring scientific degrees and occupying academic positions
at Sofia University "St. Kliment Ohridski" were fulfilled. Sufficient and convincing evidence
of scientific, applied scientific and pedagogical activities of high quality has been presented for
the candidate. Their critical analysis in a quantitative and qualitative context allows me to
confirm the above-mentioned positive assessment and to recommend with conviction to the
honorable scientific jury to prepare a report-proposal to the Faculty Council of the Faculty of
Biology at Sofia University "St. Kliment Ohridski". Kliment Ohridski" for the election of Chief
Assist. Prof. SLAVIL ZVEZDELINOV PEYKOV, PHD for the academic position of
Associate Professor in the field of higher education 4. Natural Sciences, Mathematics and
Computer Science; Professional field 4.3. Biological Sciences (Genetics — Genetic Engineering,
Genomics, Metagenomics and Microfluidics).
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