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1. General presentation of the procedure:

The competition for “associate professor” in the area of HE 4. Natural Sciences, Mathematics and
Informatics - Professional field 4.3. Biological Sciences (Plant Physiology - Biological Potential of
Plant Secondary Metabolites) is announced, for the needs of the Department of Plant Physiology at
the Faculty of Biology, Sofia University, in the State Gazette, issue 5/17.01.2025.

The procedure for opening and announcing the competition has been complied with, as all
necessary documents, precisely prepared and completed in accordance with the legal requirements,
have been submitted on time.

The only candidate, who submitted documents for participation in the announced competition for
occupying the academic position "associate professor” is chief asst. prof. Dr. Detelina Hristova
Petrova from SU "St. Kliment Ohridski", Faculty of Biology, Department of Plant Physiology.

2. Brief biographical data of the candidate

Chief asst. prof. Dr. Detelina Hristova Petrova is a graduate of the Faculty of Biology at SU “St.
Kliment Ohridski”, where she graduated with honours in the specialty Biotechnological processes
(specialization Industrial biotechnology), and as a second specialty she graduated Biology teaching
methodology. Immediately after graduation, she started working as a specialist in the Faculty of
Chemistry at SU (program “Copernicus”), followed by working in a clinical laboratory at the Military
Medical Academy as a biochemist, and since 2000, her professional development has been connected
with the Department of Plant Physiology at the Faculty of Biology-SU. She successively passed
through competitions for assistant (until 2007), senior asst. prof. (until 2010) and chief asst. prof.
(since 2010) with a high teaching workload in practical exercises of: "Physiology of Plants",
compulsory course for all specialties in the Bachelor's Degree; "Sustainability and phytoimmunity",
elective course for the Bachelor's Degree); and a course in "Phytopathology" for students in “Plant
Biotechnology” Master’s Program. Chief asst. prof. Dr. Detelina Petrova has been given selected
lectures on definite scientific topics.

3. Assessment of scientific and applied scientific activities

For participation in the competition for the academic position of "associate professor”, Dr.
Detelina Petrova presents a total of 22 scientific papers, which have been published in journals with
Impact Factor (IF), referenced and indexed in the global databases Scopus and Web of Science
(WoS). These publications have been cited 89 times and have not been used to acquire the PhD and
the academic position of "chief assistant professor”. According to the national criteria, Dr. Petrova
meets the following minimum requirements:

= indicator Al (50 pts) — Dissertation for the acquisition of the educational and scientific degree

"Doctor", which has already been reviewed;



= indicator B4 (117 pts) - 6 scientific papers in referenced and indexed papers with IF - 2 papers
in first quartile Q1 journals (Frontiers Plant Sci., 2022; Plant Physiol. Biochem., 2024), 2 papers in
Q2; 1 paper - Q3; 1 paper - Q4.

» indicator G7 (245 pts) - 16 scientific papers in journals with IF, referenced and indexed in
Scopus and WoS - 1 paper in Q1 journals (Plants-Basel, 2024), 2 papers in Q2 journals; 8
papers in Q3 journals; 5 papers in Q4 journals

» indicator D11 (178 pts) - 89 citations of the presented scientific papers

= indicators E14 (70 pts) - participation in 7 national scientific and educational projects funded
by the Ministry of Education and Science, as well as participation in 1 project funded under
Bulgaria’s recovery and resilience plan SUMMIT (Sofia University Marking Momentum for
Innovation and Technological Transfer); leadership of 4 scientific projects, as well as
participation in 9 projects funded by SU St ”KI1. Ohridski”.

= Dr. Detelina Petrova has presented her research work at 15 international and 63 national/with
international participation scientific forums.

The presented scientometric indicators meet the minimum national requirements for holding the

academic position of "associate professor".

4. Analysis of research and applied scientific contributions

Research activity of Dr. Detelina Petrova is summarized in 22 scientific papers, presenting her
research interests, which include interdisciplinary approaches (biochemical, molecular biology, cell
biology, plant physiology, immunology, etc.), experimental methods and analyses, requiring the
candidate’s integral knowledge of numerous biological fields. The main contributions of Dr. Petrova's
research are methodological and scientifically-applied, related to cultivation of medicinal plants,
isolation, identification, characterization and proving the biological role of primary and secondary
plant metabolites with high potential for in medicine.

A. Study of biological activities (antimicrobial and antioxidant potential) of metabolites
from extracts of medicinal plants and microalgae

Scientific publications in this field present contributions to the design and application of up-to-
date extraction methodology (ultrasound, supercritical fluids, various solvents, concentrations and
mixtures, etc.), purification and characterization (qualitative and quantitative) of the isolated new
bioactive components (UHPLC, LC/MS), which significantly enriches the information for their
biological properties in order to study their molecular mechanisms of action.

Extracts of medicinal plants from the Lamiaceae family, distributed in Bulgaria (Nepeta nuda,
Lamium album, species from the Stachys genus) were studied under different growing conditions - in
situ wild-growing, in vitro cultivated and ex vitro adapted plants (applied potential). The results of
the parallel study of the phytochemical composition and biological potential of the extracts offer an
in-depth analysis of plant metabolic response. In the extracts of N. nuda, 63 compounds were
identified, divided into 4 main groups. The quantitative content of 21 target compounds in in situ and
in vitro plants was determined, and all biologically active compounds with high antioxidant activity
(phenols and flavonoids) showed a prevalence in plants grown in situ, in contrast to in vitro plants.

Metabolomic analysis (GS-MS) demonstrates different patterns of accumulation of primary and
secondary metabolites in plants depending on the cultivation method — high content in wild (in situ)
plants and very low in in vitro plants. The data sets, obtained from numerous extraction schemes,
were used for correlation analysis, which grouped the isolated primary and specific secondary
metabolites into fractions: polar (organic acids, amino acids, alcohols, sugars, phenols) and non-polar
(fatty acids, alkanes, sterols) with different biological activities. Methanol, chloroform and DMSO
were determined the most suitable for increasing the tested bioactivities (antimicrobial/antiviral).

The scientific contributions on the tested biological activities - antiviral with anti-inflammatory
effects and antioxidant with antibacterial effects (against S. aureus) were quantified by determining
the minimum inhibitory (MIC) and minimum bactericidal (MBC) concentrations of extracts from in
situ and in vitro. In N. nuda plants, these quantitative coefficients show a dependence of activity on
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the type of primary extraction solvents, proving that methanol extracts of leaf material (higher content
of polyphenols, ferulic acid) have a higher antimicrobial potential than chloroform extracts, which
confirms the antimicrobial activity of polyphenols.

Changes in biochemical and physiological metabolic activities and phytochemical syntheses of
N. nuda were studied by using phytohormones (cytokinins, gibberellins, etc.) as elicitors during
cultivation, which turned out to increase the content of polar metabolites (phenols) but inhibit the
synthesis of non-polar metabolites. The impact of cytokinins on antibacterial activity was more
pronounced against S. aureus, compared to their effect on K. pneumoniae. These results have applied
potential for developing a strategy for using cytokinins as elicitors in in vitro cultures of N. nuda for
efficient and targeted accumulation of compounds with important pharmaceutical importance
(nutritional supplements). In the study of sp. S. scardica Griseb, the contributions are:

methodological - for the first time in Bulgaria, a protocol for ex situ conservation of S. scardica
Griseb was developed by initiating in vitro cultures from mature seeds, ex vitro adaptation and
conservation; 17 compounds (NMR) in extracts of S. scardica Griseb were identified and among
them are the secondary metabolites verbascoside and leucoseptoside A (phenylethanoide
glycosides), chlorogenic acid, iridoids and alkaloids; and

scientific and applied - significantly higher values of antioxidant activity (due to verbascoside and
chlorogenic acid) were analyzed in the extracts of in situ wild and ex vitro adapted plants of S.
scardica Griseb; the antimicrobial spectrum of in vitro and ex vitro extracts of S. scardica Griseb

(verbascoside) shows an inhibitory effect against 6 skin pathogens, and those of S. thracica

Davidov exhibit stronger antibacterial activity against Gram-negative bacteria (Acinetobacter

calcoaceticus).

In the study of the sp. L. album - 18 different types of extracts, from different parts of the plant,
using different extraction methods and solvents were obtained, whose antimicrobial spectrum of
action was tested against a panel of Gram-positive and Gram-negative bacteria and 2 types of yeast
(Candida albicans and Candida glabrata), representing laborious methodological schemes and
optimizations. The scientific and applied contributions are based on the higher antimicrobial activity
of methanol extracts from in vitro cultivated L. album plants, established for the first time.

Applying a similar research scheme to microalgae (extracts and fractions of poorly studied
Coelastrella sp. BGV, Arthronema africanum Lukavsky, Nostoc commune u Chroococcus sp. R-10)
in normal and stressed conditions, the following has been established: specially optimized extraction
methods for enrichment of various bioactive compounds (aqueous extracts from both N. commune
Vaucher and A. africanum Lukavsky contain the highest antibacterial activity, while in Chroococcus
sp. R-10, it is the exopolysaccharide fraction); a distinction in the potency and spectrum of
antimicrobial activity in two different extracts of the same species (ethanol extract of Coelastrella sp.
BGV shows a wide spectrum of antimicrobial activity, while the fatty acid fraction has a stronger
antibacterial effect);

The scientific and applied contributions of the tested biological activities relate to: mixed
bactericidal/bacteriostatic activity against Gram-positive and Gram-negative bacteria and significant
fungicidal activity against C. albicans; the highest content of phenols and flavonoids was identified
in the ethanol extracts isolated from algal biomass of N. commune Vaucher, A. africanum Lukavsky
and Coellasterlla sp. BGV; original scientific contribution - the first studies on the influence of stress
conditions (heavy metals — Cu and Cd, Pb, Fe, extreme temperatures, different types and intensities
of light, herbicides) during the cultivation of the cyanoprokaryotes Plectonema borianum Gom, A.
africanum and the green microalgae strain Coelastrella sp. BGV, by examining the enzymatic
activities of superoxide dismutase (SOD), catalase (CAT) and peroxidase (GPER). The results of the
biochemical and enzymological experiments on the influence of heavy metals are absolutely
expected, considering that all these enzymes are metal-dependent; the increased concentration of
proline is evidence of the adaptive response of the studied organisms to the applied stress factors.

The studies on the influence of sublethal concentrations of the herbicide paraquat, which causes
strong oxidative stress in Pl.borianum (established by reduced stability of cytoplasmic and
mitochondrial enzymes and high levels of proline) is exceptionally important.



B. Oxidative response of higher plants under stress conditions

In this scientific field, main contributions are based on designing and improvement of protocols
for cryopreservation and in vitro cultivation in order to preserve endangered and propagate species
with valuable pharmacological properties (Hypercum rumeliacum - high hypericin content, e.g.)
(methodological work with high applied potential). The applied cryopreservation method gives
increased synthesis of flavonoids, but also increased levels of stress metabolites, high activity of
antioxidant enzymes and impaired physiology, which requires substantial optimization of cultivation
conditions.

The in-depth study with high applied potential analyzes the impact of the herbicide paraquat on
two types of higher plants - pea (P. sativum) and corn (Z. mays) and demonstrates that its application
in agriculture should be changed to spraying, rather than direct introduction into the nutrient solution.

The study of the advantages/disadvantages of hydroponic and aquaponic cultivation as stress
factors are of valuable methodological and applied contribution, offering the well-argued scientific
data for cultivation of plants in soilless conditions. The study of the antioxidant response of plants
grown in soilless conditions established that: a higher degree of suitability for aquaponic cultivation
(with goldfish) for the sp. Z. mays and L. sativa, while hydroponic system is the better method for P.
sativum.

C. Purification and characterization of collagenases from Streptomyces sp. 3B

The scientific contribution of Dr. Detelina Petrova in this area are related to microbiological,
biochemical and enzymological studies of the extracellular proteolytic complex isolated from
Streptomyces sp. 3B, and in particular of the collagenolytic enzymes (collagenase | and Il), which
were purified and characterized (Mm, pl, inhibition kinetics) (methodological and applied
contribution).

Dr. Detelina Petrova's participation (8) as well as a leadership (3) (for the last 5 years ) in
numerous scientific projects is particularly strong. They are funded by SU (7), MON (3) and
SUMMIT (1).

5. Educational activity

Chief asst.prof. Dr. Detelina Petrova is an active teacher with an extremely high academic
workload (attached references for academic workload) in the educational and qualification degrees
"Bachelor" and "Master", which is an absolute prerequisite for habilitation. The total and auditorium
occupancy over the last 3 years is 640 and 475 h (average value), respectively. In addition to practical
exercises in Plant Physiology, obligatory course for all specialties from the Faculty of Biology, Dr.
Petrova has been delegated lectures for students from the specialties "Molecular Biology", "Biology",
"Ecology" and "Agrobiotechnologies”. Her teaching experience is highly valued in the Department
of Plant Physiology in the design and optimization of practical exercises, in her participation in the
annual student admission campaign and other educational activities in the Faculty of Biology. The
greatest contribution to her teaching experience comes from the diploma projects she supervised - 11
diploma projects, of which: 8 bachelor's theses, 3 master's theses (Master’s program “Plant
biotechnology™). This activity, which proves the connection between strong scientific and teaching
work, is impressive and convincingly shows that Dr. Detelina Petrova has reached a higher academic
level, requiring leadership of an independent scientific group and lecture courses in compulsory
disciplines at the Department of Plant Physiology (270 hours of lectures on \plant physiology are
planned).

6. Conclusion

As a member of the Scientific Jury for the announced competition, | absolutely confidently
support the candidacy of Chief asst. prof. Dr. Detelina Petrova for academic career development and
habilitation.



The scientific and applied contributions of the accomplished research, as well as the highly
estimated publications, exceed the requirements for awarding the academic position of "associate
professor”, as specified in the regulatory documents. Participation in various scientific projects and
active teaching activities indicate that Dr. Petrova possesses competencies and skills for conducting
and leading both of her own research group with individual scientific expertise and capacity, and
tuition of PhD students, which are absolute requirements after habilitation.

I confidently give my positive assessment and recommend to the Esteemed Scientific Jury to vote
for the election of chief asst. prof. Dr. Detelina Petrova for "associate professor" in the professional
field 4.3. Biological Sciences (Plant Physiology - Biological Potential of Plant Secondary
Metabolites) for the needs of the Department of Plant Physiology at the Faculty of Biology of Sofia
University "St. Kliment Ohridski".

04.05.2025 Member of the Scientific Jury:
Sofia

prof. Svetla Petrova, PhD



