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on the materials submitted for the competition for the academic position of Associate
Professor in the professional field 4.3. Biological Sciences, scientific specialty Molecular
Biology, announced in the State Gazette, issue 104 of 10.12.2024, for the needs of the
Laboratory of Genome Stability at the Institute of Molecular Biology “Acad. Roumen
Tsanev” — Bulgarian Academy of Sciences (BAS).

Sole candidate in the competition: Chief Assistant Professor Dr. Radoslav Aleksandrov

Opinion prepared by: Associate Professor Dr. Anastas Gospodinov, Institute of Molecular
Biology “Acad. Roumen Tsanev”, BAS

g |. Brief Biographical Data of the Candidate

Chief Assistant Professor Dr. Radoslav Aleksandrov earned his Bachelor's degree in
Molecular Biology (2012) and Master’s degree in Biochemistry (2014) from the Faculty of
Biology at Sofia University “St. Kliment Ohridski”. In 2013, he undertook an Erasmus
internship in France, where he completed a thesis in the field of plant physiology. Since
2014, he has been working in the Laboratory of Genome Stability at the IMB-BAS, where he
defended his PhD in 2018 with a dissertation titled “Dynamics and Sequential Binding of
Proteins Involved in DNA Repair.” He currently holds the position of Chief Assistant
Professor in the same laboratory. He has received awards from BAS and IMB for young
scientists, and has supervised graduate students and led scientific projects.

2. Il. Publication Activity and Compliance with the Requirements of the
Regulations for the Development of Academic Staff in the Republic of Bulgaria
(RDASRB)

The candidate submits 13 scientific publications for the competition, with a total impact
factor of 113.227, including papers in top-tier journals such as Cell and Cell Reports. The
total number of publications is 15, with over 530 citations (according to Scopus). The
indicators required by the RDASRB and the rules of IMB-BAS are fully met and significantly
exceeded, with a total score of 1918 points, well above the minimum requirement of 430. In
Group D (citations), 1060 points are reported, indicating the scientific significance and high
international visibility of the candidate’s research. Dr. Aleksandrov has participated in 11
research projects and has led 2 national and 1 current international project funded by the
Swiss National Science Foundation, with a total budget exceeding BGN 1 million.

. [1l. Scientific Contributions



Dr. Radoslav Aleksandrov’s scientific activity spans several key areas, demonstrating both
depth and breadth in his research interests. His main research directions include:

1. Studying the dynamics of DNA repair in living cells;

2. Investigating the dynamics of DNA replication;

3. Other topics, including work on the etiology of chronic rhinosinusitis, cellular
biochemistry of plant cultures, and characterization of neurotoxins.

Among these diverse topics, Dr. Aleksandrov’s contributions to understanding the
mechanisms of DNA repair stand out in particular. Using advanced techniques such as live-
cell confocal microscopy, combined with mathematical modeling and biochemical
analysis, he has significantly expanded our understanding of the mechanism of action of
PARP inhibitors (PARPis)—a key class of anticancer drugs. These inhibitors are applied in
tumors with deficient homologous recombination, such as those with BRCA1/2 mutations.
Dr. Aleksandrov introduced three new parameters—PARP1 Retention Coefficient (PRC),
PARP1 Trapping Coefficient (PTC), and PARP1 Inhibition Coefficient (PIC)—that allow for
quantitative assessment of PARP1 dynamics and activity at DNA damage sites in live cells.
His research shows that the overall residence time of PARP1 at DNA lesions depends on
both catalytic inhibition and allosteric effects induced by PARPis. Notably, PRC has been
proposed as a potential biomarker for predicting clinical effectiveness of PARP inhibitors, as
it correlates with the delay in downstream DNA repair processes and the cytotoxicity of the
drugs. This approach can be adapted to elucidate the mechanisms of action of other DNA
repair-targeting drugs.

Dr. Aleksandrov has demonstrated that PARP1 not only recognizes and binds to DNA breaks
but also holds the broken DNA ends close together, thus facilitating their rapid and effective
rejoining. This newly discovered function of PARP1 depends on its catalytic activity and the
accumulation of the PAR-binding protein Fused in Sarcoma (FUS), which stabilizes the
PARP1-DNA condensates formed at damage sites. This observation, confirmed in live cells,
complements biochemical data showing that PARP1 forms condensates at DNA break sites
and, by synthesizing PAR, recruits effector proteins such as FUS.

Dr. Aleksandrov has played a key role in creating important resources for the DNA repair
research community. These include the open-access database DNARepairK, containing the
kinetics of accumulation and removal of over 70 proteins at sites of complex DNA damage
in live cells. This database provides an unprecedented view of the temporal coordination of



different DNA repair pathways. He also contributed to the development of CellTool—an
open-source software tool for quantitative analysis of DNA repair protein dynamics in live-
cell microscopy. CellTool integrates image filters, segmentation and tracking algorithms,
and mathematical models, greatly accelerating the analysis compared to existing
alternatives.

In the area of DNA replication, Dr. Aleksandrov developed an experimental approach for
measuring the dynamics of individual replication foci in live cells with high temporal
resolution. Using this method, the dynamics of PCNA and RPA1 were analyzed in untreated
cells and under replication stress induced by hydroxyurea. He examined the roles of the ATM
and ATR kinases in regulating replication dynamics. Additionally, he elucidated the role of
the Dia2 protein in Saccharomyces cerevisiae in cell cycle progression and cell morphology
under normal and perturbed replication conditions.

Beyond the areas of DNA repair and replication, Dr. Aleksandrov’s publications reveal the
wide scope of his research interests. In immunology, he investigated the etiology of chronic
rhinosinusitis (CRS) by analyzing the relationship between bacterial biofilms and the
expression of the mucin genes MUC5AC and MUCSB in clinical samples from patients. A
high frequency of biofilms and increased MUC5B expression were found in CRS patients,
suggesting a role of this gene in disease pathogenesis. In plant metabolomics, he studied
metabolic differences between embryogenic and non-embryogenic grapevine cell cultures,
revealing significant differences in proliferation rates, enzyme activities (especially
glycolytic enzymes), metabolic pathways, and oxygen consumption. He also investigated
the mechanism of action and properties of the neurotoxin vipoxin, isolated from the venom
of Vipera ammodytes meridionalis. He identified key amino acid residues in the catalytic
center of the toxic sPLA2 subunit and examined its cytotoxicity on various cell lines,
including its effect on membrane integrity. Dr. Aleksandrov contributed to the development
of neutralizing scFv antibodies against vipoxin, opening opportunities for the creation of
more effective antivenoms.

In conclusion, Dr. Radoslav Aleksandrov’s scientific contributions are significant and
multifaceted, with particularly strong impact in the field of DNA repair. His innovative
approaches, combined with the creation of valuable scientific resources, greatly enhance
our understanding of fundamental cellular processes and offer prospects for new
therapeutic strategies. His work across interdisciplinary domains highlights his scientific
versatility and collaborative spirit.

4. V. Conclusion



Chief Assistant Professor Dr. Radoslav Aleksandrov is an established young scientist with
exceptionally high scientific achievements, evidenced by prestigious publications,
citations, international collaborations, and leadership of large-scale projects. His
contributions to the field of genome stability are of leading importance. It is important to
emphasize the unique professional trajectory of Dr. Aleksandrov in Bulgaria:

1. He defended his dissertation as first author of a publication in one of the most
prestigious journals—Molecular Cell;

2. At a very early career stage, he is last author on a publication in another top-tier
journal—Cell Reports;

3. Dr. Aleksandrov shows a clear trend of publishing in the best journals—Cell can be
added to the already mentioned;

4. He has secured a large-scale project funded by the Swiss National Science
Foundation even before habilitation.

I know Dr. Aleksandrov as an exceptionally precise researcher with a strong inclination for
solving important scientific problems. | firmly believe that he is the most promising scientist
of his generation at the Institute.

Based on the above, | recommend that the esteemed scientific jury vote in favor of awarding
the academic position of Associate Professor to Chief Assistant Professor Dr. Radoslav
Aleksandrov.
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