REVIEW

By Prof. Ivan Georgiev lvanov, D.Sc., IMB-BAS
Evaluation of candidates for Associate Professor position in the area of higher
education: 4. Natural sciences, mathematics and informatics; professional field 4.3.
Biological Sciences; Scientific speciality Synthetic biology and Creation of new
antibacterial agents.

1. Common part

The competition for the position of "Associate Professor" in higher education 4.
Natural sciences, mathematics and informatics, professional field 4.3. Biological
sciences, Scientific speciality Synthetic biology and Creation of new antibacterial
agents was declared for the needs of the Laboratory of Synthetic biology and
Bioinformatics at the Faculty of Biology, University of Sofia “St. KI. Ohridski  in the
State Gazette no. 66/12.08.2025. The only candidate was Assistent Prof. Dr. Martina
Traikovska of the same department. The examination of the documents shows that the
procedure for opening and announcing the competition has been followed and the
documents have been prepared in accordance with the requirements of the Law on
Development of the Academic Staff in the Republic of Bulgaria (LDASRB).

2. Brief biographical information

Assistant Professor Dr. Martina Trajkovska was born on 02.03.1990. She is a
graduate of the Faculty of Biology at Sofia University "St. KI. Ohridski", graduating in
2012 with a Bachelor's degree in Molecular Biology, a Master's degree in Genetic and
Cellular Engineering in 2014, and a PhD in Biological Sciences in 2017. Since 2018,
she has been an Assistant Professor at the Laboratory of Synthetic Biology and
Bioinformatics. After graduating, she has worked as well for various periods of time in
several private companies and laboratories such as "Aquachem™ AD, SMDL "Diagen"
and SMDL "Lina".

3. Scientific papers and contributions

Assist. Prof. Dr. Martina Trajkovska is an author of 29 scientific papers with a
total IF of 47.4, which have been cited 245 times. She has presented for the competition
for "Associate Professor” 23 of them, published after obtaining her PhD degree and they
include: 13 original articles (all with Q, SJR and JCR-IF), 9 book chapters (7 in
Bulgarian) and 1 monograph published in co-authorship with Prof. Robert Penchovski.
According to the database of Scopus, her h-index is 7. Dr. Trajkovska has also reported
her scientific results at 4 scientific forums. Of the 23, I accept all for review all except
the monograph, since it is based on the candidate's PhD thesis. The abstracts of the
conference reports are not subject to review as well, but they, together with the
monography will be taken into consideration when forming my overall assessment of
the candidate's contributions and merits.

The scientific contributions of the candidate can be formally attributed to the
following three thematic groups: a) Synthetic biology; b) Creation of new antibacterial
agents; c) Others (genetics of microorganisms, COVID-19, virology, biotechnology).

Research in the field of synthetic biology is closely related to practice and is
aimed at creating new antibacterial agents based on synthetic oligonucleotides (ASO).
This is a complex scientific activity that requires deep knowledge of genomics,



bioinformatics and molecular biology, where the success of the projects depends
extremely much on the accurate choice of target structures and the correct design of
oligonucleotides. In this case, the candidate is facilitated by the experience of her
scientific supervisor Prof. Penchovski, who created a rich RSwitch database with full
descriptions of more than 200 bacterial riboswitches in over 50 pathogenic bacterial
species. This database also contains information on RNA aptamers, thermodynamic
stability of RNA structures, centroid structures, positional entropy, etc. With this
functional database in her hands, Dr. Trajkovska chose the riboswitches (which regulate
the gene expression of a large number of genes important for the synthesis of major
metabolites in pathogenic bacteria) as a target for her ASOs. Riboswitches are allosteric
cis-acting elements in the 5'-untranslated regions of mRNA in bacteria and are absent in
mammals and humans. The theoretical framework used in the rational design of
oligonucleotides and the selection of target riboswitches are described in publications
No. 2, 3, 4, 11 and 16. Papers No. 1, 8, 9, 10, 12 reflect the results of laboratory studies
with ASOs on the control of gene expression in selected pathogenic bacteria. The main
conclusion from her studies is that ASOs are active in vivo and are not toxic to human
cells.

Another approach to create new antibacterial drugs is the chimeric targeting of
ASO to mRNA (No. 1 and 16), the use of aptamers (No. 2), the conjugation of ASO
with the oligopeptide pVEC penetrating the cells of gram-positive and gram-negative
bacteria and targeting ASO specifically to the riboswitches for glucosamine-6-
phosphate (gImS), flavin mononucleotide (FMN), thiamine pyrophosphate (TPP) and S-
adenosyl methionine (SAM-I) in Staphylococcus aureus, Listeria monocytogenes and
Escherichia coli (No. 4, 8, 9, 10, 11). The results of the studies show that the average
dose at which ASO inhibits 80% of bacterial growth (about 700 nM) is not toxic to the
human cell lines used in the test.

Of note are the bioinformatic analyses of the glmS riboswitch regulating
glucosamine-6-phosphate biosynthesis in S. aureus. They are published in paper No. 12
in ACS Synthetic Biology, 2021. Two oligonucleotides were studied, one of which
targeted the glmS riboswitch and the second one nagA mRNA. The obtained results
show that in combination they block the glucosamine-6-phosphate synthetic pathway
and inhibit bacterial growth of S. aureus, thus making them promising as future ASO-
based antibacterial agents. Analogous strategies were also used to design ASOs
designed to suppress SARS-CoV-2 replication (No. 5, 6, and 16).

4. Scientific projects

According to the submitted documents, Dr. Martina Trajkovska has participated
in the development of 14 research projects funded by EU, Ministry of Education
Research Fund and the Sofia University Research Fund.

5. Teaching experience

The pedagogical activity of Dr. Martina Trajkovska consists of teaching students
from the Faculty of Biology of Sofia University delivering lectures and conducting
exercises in the following disciplines: Synthetic Biology (a mandatory course for MS
students from the Master's program Genetics and Genomics in Bulgarian and English);
Genetic and Cellular Engineering (in Bulgarian); Bioinformatics and Molecular
Evolution (a mandatory subject for students from the Master's program Genetics and
Genomics in Bulgarian and English); Genomics (a mandatory subject for students from
the Master's program Genetics and Genomics in Bulgarian and English); Molecular



Genetics (a mandatory subject for 4th-year students from the Bachelor's program
Molecular Genetics); Genetic and Cellular Engineering for Non-Specialists (in
Bulgarian); Genetics (a core subject for students in Biology, Biomanagement,
Environmental Management).

6. Summary assessment

The formal check for compliance with the minimum national requirements for the
academic position Assoc. Professor according to the LDASRB indicates:

e Indicators of group A: 50 T.

¢ Indicators of group B: 115 .

¢ Indicators of group C: 289 .

e Indicators of group D: 222 7.

e Indicatorsof group E: Or.

OBI11O: 676 1. (Required by the LDASRB 400 points)

From the above presented date, it is obvious that Dr. Mariana Traikovska
satisfies the official quantitative criteria for holding the academic position Assoc.
Professor in Higher Education 4. Natural Sciences, Mathematics and Informatics,
Professional direction 4.3. Biological Sciences.

Conclusion: Asst. Prof. Dr. Martina Trajkovska participated in the competition for
Assoc. Professor with 23 scientific papers (out of a total of 29) published in refereed
scientific journals with Q, SJR and JCR-IF, cited 245 times so far. Based on her
overall scientific and teaching activity | conclude that she is a well-established
researcher, able to conduct research and teach independently in the field of synthetic
biology, bioinformatics, molecular genetics and genomics. Since her quantitative
indicators exceed those officially determined by the LDASRB for occupying the
academic position "Associate Professor” in the Field of Higher Education 4. Natural
Sciences, Mathematics and Informatics, Professional Direction 4.3. Biological
Sciences, | strongly recommend that the esteemed Scientific Jury propose to the
Scientific Council of the Faculty of Biology at Sofia University "St. KI. Ohridski" to
award it to her.

Sofia, 03.11.2025
Signature:



