OPINION

by: Prof. Dr. Mariela Konstantinova Odjakova-Baytocheva, member of the Scientific Jury,
appointed by order No. RD-38-660 of 16.10.2025 of the Rector of Sofia University "St. Kliment
Ohridski"

REGARDING: competition for the academic position of "Associate Professor” in the field of

higher education 4. Natural Sciences, Mathematics, and Informatics, professional direction 4.3.
Biological Sciences (Synthetic Biology and Creation of Antibacterial Agents) for the needs of

the Laboratory of Synthetic Biology and Bioinformatics, announced in the State Gazette, issue
66 from August 12, 2025.General presentation of the procedure and the candidate

General presentation of the procedure and the candidate

In the competition for Associate Professor in the field of higher education 4. Natural Sciences,
Mathematics, and Informatics, professional direction 4.3. Biological Sciences (Synthetic Biology
and Creation of Antibacterial Agents), there is one candidate - Chief Assistant Dr. Martina
Traykovska, Faculty of Biology, Sofia University.

The submitted materials for participation in the competition are prepared in accordance with the
requirements of the Law on the Development of Academic Staff in the Republic of Bulgaria
(LDASRB), the Rules for the Implementation of LDASRB, and the Rules for the Conditions and
Procedure for Acquiring Scientific Degrees and Holding Academic Positions at Sofia University

Dr. Traykovska graduated from the Faculty of Biology, Sofia University "St. Kliment Ohridski"
(Bachelor's degree in Molecular Biology in 2012 and Master's degree in Biotechnology "Gene and
Cell Engineering™ in 2014). A second master's degree from MU-Sofia, Faculty of Public Health
"Prof. Tsekomir Vodenicharov" in 2022 with a Master's degree in Clinical Research is also
mentioned but no supporting document is attached. In 2017, as a regular PhDI student in the
Department of Genetics, she obtained the educational and scientific degree "Doctor of Biological
Sciences (Genetics)".

Dr. Traykova has worked and is working consecutively on a second employment contract in
various companies as an application specialist at Aquachem (2020-2021), a molecular biologist at
the Scientific Research Center "Diagen™ (2021-2024) and a geneticist and head of a laboratory at
the Scientific Research Center "Lina" (2025 to the present). Since 2018, she is a senior assistant
professor at the Faculty of Biology, Sofia University - Laboratory of Synthetic Biology and
Informatics.

Dr. Traykovska has been awarded two prizes: "First Prize for the Best Work by a Young Bulgarian
Microbiologist in 2022 from the Foundation 'Acad. Prof. Dr. Stefan Angelov™ and "Most
Successful Project in the Field of Biological Sciences presented at the Sofia Science Festival on
May 15-16, 2021."

Covering the Minimum State Requirements for the Academic Position "*Associate
Professor"



In the current competition for the academic position of "associate professor," 29 scientific works
have been presented, including 12 scientific publications with IF/SJR, 3 peer-reviewed but without
IF/sJR, 3 in non-peer-reviewed journals, 4 book chapters (two are in press, with one having a
document confirming acceptance, while there is no information for the other), 6 chapters from
monographs, and a book published based on a dissertation. The latter will not be subject to review
and scoring since it is Dr. Traykovska's PhD thesis, has no scientific editor, no reviewers, and was
published by herself. The three publications in non-peer-reviewed journals and the publication
"Dimitrios Kaloudas, Nikolet Pavlova, Martina Traykovska, Robert Penchovsky, Advances and
applications of riboregulators, CRC Press, Taylor & Francis, 2025 (in press)” will also not be
considered due to lack of supporting evidence. Therefore, 21 scientific works remain for review
and scoring (12 publications with IF/IR; 3 book chapters, and 6 monograph chapters).

Data and evidence for compliance with minimum national requirements and additional
requirements of Sofia University "St. Kliment Ohridski™ have been presented:

Indicators from Group A: dissertation work - 50 points;

Indicators from Group B (habilitation work or publications), minimum required 100 points: 100
points - 4 publications with Q1; In the table, a book chapter with 15 points is included, but
according to me, its place is in Group G, where book chapters carry 15 points each. In Group B,
15 points come from articles in journals with quartile Q3.

Indicators from Group C: publications in journals with IF/SJR and book chapters, minimum
required 200 points: 3 publications with Q1 (75 points); 1 publication with Q2 (20 points); 2
publications with Q3 (30 points); 2 publications without IF but with SIJR (20 points); 2 book
chapters and 6 monograph chapters (120 points) and the added 1 book chapter from Group B (15
points). Total 280 points.

Indicators from Group D: cited works, minimum requirement - 50 points. Shown are 111 citations
in editions indexed in WoS or Scopus - 222 points.

The total IF of the journals in which Dr. Traykova has published is over 45. According to Scopus
data, she has 178 citations and an h-index of 7.

Dr. Traykovska has been the head of 2 scientific projects and a team member of 3 projects funded
by MES. She has participated in 7 projects funded by SU, and participates in 2 scientific projects
funded by SUMMIT.

Teaching Activity

According to the attached report, Dr. Traykovska has a significant annual teaching load of between
450 and 550 hours. She conducts practical classes in genetics for the Bachelor's degree program
for students majoring in Biology, Biomanagement and Sustainable Development, Ecology, and
Biology and English, as well as Molecular Genetics for the Molecular Biology major. She also
participates in practical and lecture courses on Synthetic Biology, Bioinformatics and Molecular



Evolution, and Genomics for the Master's degree program. She has been the scientific supervisor
of two successfully defended heses.

Evaluation of scientific and applied scientific activities

All scientific works submitted for participation in the competition are in the field of the announced
competition. They are interdisciplinary and can be conditionally systematized into several
scientific areas: Synthetic Biology, Creation of new antibacterial agents; Genetics of
microorganisms, COVID-19 and virology and biotechnology

The main emphasis in the presented works of Dr. Trajkovska is the application of synthetic biology
in the creation of new antibacterial agents through antisense technology. Over 350 literary sources
related to the social significance of antimicrobial resistance (AR), the genetic mechanisms of its
occurrence in pathogenic microorganisms are summarized. The main method is rational design,
which includes the selection of RNA targets in the cell and the design of antisense oligonucleotides
(ASO) that bind to them and inhibit their action. Different classes of riboswitches have been
analyzed as potential targets, which allows the selection of the most suitable for subsequent design
of ACOs. Polyethylene glycol chains (pVEC) conjugated to ACOs have been used, which allow
the penetration of these molecules into prokaryotic and eukaryotic cells. ACOs have been
experimentally tested on pathogenic bacteria infecting humans by monitoring bacterial growth in
their presence. Various chemical modifications have been tested to increase the resistance of
ACOs. The fundamental contribution is in the description of an approach for creating new
antibacterial agents using riboswitches as targets. These targets are suitable because they are not
present in the human genome. The rational approach is universal and applicable to any RNA target,
which makes it an effective tool for developing new drug candidates. Its application in the
pharmaceutical industry can save time and money in the creation of new antibacterial agents and
contribute to the fight against multidrug-resistant bacteria. The tested new combinations of ACO
modifications improve their inhibitory activity and reduce the dose required to achieve the
minimum inhibitory concentration (MIC50). pVEC-ACO can also be used to inhibit other RNA
targets, such as rRNA, which are already used to create antibiotics. This means that all peptide and
rRNA targets used to create antibiotics by inhibiting ACO at the RNA level can be used to create
new antibiotics by pVEC-ACO. The versatility of this approach emphasizes its importance for the
future development of antibacterial agents. Results from in vitro laboratory experiments targeting
various suitable riboswitches with ACO and controlling gene expression of important metabolites
for the respective bacteria are shown. Additional experiments were also conducted to test the
toxicity of the used ACOs in human cell lines. The main contribution of the experiments and the
results obtained is that all described riboswitches are promising targets for the creation of new
antibacterial agents - pVEC-ACOs, which act specifically against them and are not toxic to
humans. A large part of Dr. Trajkovska's research is related to the development of new antibacterial
agents and overcoming AP in many pathogenic bacteria for humans. Bioinformatics databases and
software were used to generate the secondary structure of the riboswitches and determine the
conservatism of the aptamer domain in the tested bacteria. Through bioinformatics analysis, a
conservative sequence is selected from the aptamer part of the riboswitch, an ACO is designed and
its presence in the human genome is checked. The bioinformatics approach allows the generation
of reverse complementary sequences, selection of an appropriate secondary structure and ACO
binding site. Information is provided on the control of the riboswitch on biosynthetic pathways,



the existence of alternative pathways, and the role of transporter proteins. These criteria are key to
identifying suitable targets for the development of new antibacterial agents.

An approach to creating antiviral drugs based on antisense technology is shown, which involves
targeting the ORF1a and ORF1b genes from the SARS-CoV-2 genome. RNA polymerase (RNAP)
binds to the promoter of the viral genomic RNA and triggers the transcription of the replicase-
transcriptase genes. Antisense oligonucleotides (ASO) enter the cell, bind to the target sequence,
and form a double-stranded molecule that is recognized by RNAse H and induces enzymatic
hydrolysis of the target mRNA. This leads to a lack of translation and gene expression of the
important transcriptase proteins. This approach can be used to create effective antiviral drugs not
only against SARS-CoV-2, but also against other viruses that cause severe diseases. Biotechnology
and synthetic biology play a key role in medicine, agriculture, industry and environmental
protection.

Conclusion

The documents and materials presented by Assoc. Prof. Dr. Traykovska for participation in the
competition for the academic position of "Professor" meet all the requirements of the Law on the
Development of Academic Staff in the Republic of Bulgaria (LDASRB), its implementing
regulations, and the regulations for the conditions and procedures for acquiring scientific degrees
and holding academic positions at SU.

Dr. Traykovska has presented a sufficient number of significant scientific works and convincing
evidence of her scientific and teaching work, illustrating the high quality of her overall academic
activity. All this allows me to give a positive assessment and confidently recommend to the
esteemed members of the Faculty Council of FB, SU to vote positively for the election of. Dr.
Martina Traykovska to the academic position of "Associate Professor."

12.12.2025 prof. Mariela Odjakova, PhD



