OPINION
By Assoc. Prof. Dr. Mariana lordanova Radkova,
Agrobioinstitute, Agricultural Academy

Regarding the materials submitted for participation in a competition for the academic position of
"ASSOCIATE PROFESSOR™ for the needs of the Department of Plant Physiology at the Faculty
of Biology of Sofia University "St. Kliment Ohridski", in the professional field 4.3. Biological
Sciences (Plant Physiology - Biological potential of plant secondary metabolites), announced in
the State Gazette, issue 5 of 17.01.2025.

By order RD-38-122 from 06.03.2022 of the Rector of Sofia University "St. Kliment Ohridski", 1
am included in the Scientific Jury for the selection of an associate professor for the needs of the
Department of Plant Physiology at the Faculty of Biology. The only candidate who applied for the
announced competition was senior assistant Dr. Detelina Hristova Petrova.

1. Presentation of the procedure and the candidate's career development

The materials of the candidate, senior asst. dr. Detelina Hristova Petrova, for participation in the
competition are available online on the website of the Biology Faculty https://elearn.uni-
sofia.bg/course/view.php?id=90924. All materials have been prepared in accordance with the
requirements of the Act on the Development of the Academic Staff in the Republic of Bulgaria
(ADASRB), the Regulations for the Implementation of (ADASRB), the Regulations for the Terms
and Procedure for Acquiring Scientific Degrees and Holding Academic Positions at Sofia
University "St. KI. Ohridski". The submitted materials comply with the criteria for holding the
academic position of "associate professor” in Professional field 4.3. Biological Sciences. The
documentation for the competition meets the requirements of the Act and contains information
about the teaching, scientific, applied scientific and administrative activities of the candidate in
terms of qualitative and quantitative indicators.

Dr. Detelina Petrova is a graduate of Sofia University "St. KI. Ohridski", Faculty of Biology, in
1995 after a 5-year period of study with a degree in "Biotechnological Processes", specialization
"Industrial Biotechnologies". As a full-time doctoral student, she defended her PhD thesis on the
topic "Biosynthesis, isolation and characterization of collagenases from mesophilic and
thermophilic actinomycetes" in 2015 in the Department of General and Industrial Microbiology.

Since 2003, Dr. Petrova has been engaged in research and teaching as an assistant professor in the
Department of Plant Physiology. Since 2010, she is at the position of senior assistant in the
Department of Plant Physiology.

Dr. Petrova's teaching activity is extremely active. In the period 2016-2024, she conducts exercises
and lecture courses in Plant Physiology, Phytopathology, Resistance and Phytoimmunity for
students of the Bachelor's and Master's degree programs, specialties "Molecular Biology"”,
"Agrobiotechnologies”, "Biology", "Biotechnology"; "Biology and Chemistry", "Geography and
Biology" and "Biology and English™. In the period 23.09.2018 to 29.09.2018, she won a grant from
the Erasmus + program between Program and Partner Countries 2017/2018 and delivered a series



of lectures at the Faculty of Agricultural Sciences at the Gotse Delchev University, Shtip,
Macedonia.

In the period 2018-2024 Dr. Petrova has supervised the thesis of 10 students, of whom three are
masters and seven are bachelors. Dr. Petrova's daily activities are also related to joint work with
the department's full-time doctoral students Zhaneta Petkova Georgieva (2021-2024) and Zornitsa
Krasimirova Karcheva (2021-2024).

As a senior assistant in the Department of Plant Physiology, Dr. Petrova has led 3 scientific projects
at the National Research Institute at Sofia University; is a member of 4 scientific projects at the
same institution; participates in the scientific teams of 4 scientific projects at the Scientific
Research Fund of the Ministry of Education and Science, as well as in one project under the
SUMMIT program.

In all projects supervised by Dr. Petrova, funded by the Scientific Research Fund of Sofia
University, both full-time doctoral students in the department and graduate students are included
and participate in the implementation of the research tasks. These are: Project No. 80-10-119/2024.
"Physiological response of the microalgae/higher plant co-cultivation system against Zn toxicity";
Contract No. 80-10-60/2023; "Changes in the bioactive potential of the cyanoprokaryote
Arthronema africanum under the influence of light"; Contract No. 80-10-184/2022; "Influence of
light quality on the bioactive potential of the green microalgae Coelastrella sp. BGV. The
inclusion of undergraduate and graduate students as well as doctoral students allows the acquisition
of new laboratory methods for them, which contributes to the enrichment of the educational
process.

Dr. Detelina Petrova has been a member of the Union of Scientists in Bulgaria since 2018.
2. Description of the presented scientific works and scientometric indicators

The set of materials provided to me includes all the necessary documents according to the
Regulations of the Sofia University for admission to the competition.

Table 1. Minimum national requirements for "Associate Professor™ in area 4: Natural
Sciences, Mathematics and Informatics according to the ADASRB

Group of indicators

Requirement for Associate
Professor

Indicators of Dr. Detelina
Petrova

A 50 50
B 100 117
G 200 245
D 50 178
E

In the competition for the academic position of "associate professor”, 22 scientific papers are
presented, published in international refereed and indexed journals, distributed by quartiles as
follows: Q1 - 3 issues, Q2 - 4 issues, Q3 - 9 issues and Q4 - 6 issues with a total IF = 22.508; Total



SJR = 7.981; h-index (Scopus) 6. The reference in Scopus and Web of Science at the time of
referencing the documents shows that these papers have 115 and 137 citations, respectively. The
results of the scientific research activity have been reported at numerous scientific forums with
posters and reports, for the period 2023 - 2024 there are 15.

3. Main areas of research and scientific contributions of the candidate

The scientific research of the candidate, Dr. Detelina Hristova Petrova is grouped in the following
areas: 1. Biological (antimicrobial and antioxidant) potential of plant secondary metabolites in
extracts of valuable medicinal plants; 2. Biological (antimicrobial and antioxidant) potential of
extracts and products from microalgae under normal and stressed conditions; 3. Oxidative response
of higher plants to stress; 4. Resistance of pepper plants (Capsicum annuum) to cucumber mosaic
virus (CMV); 5. Purification and characterization of collagenases from streptomycetes.

In these areas, Dr. Petrova formulated a number of scientific contributions of a fundamental or
applied nature, most of which are original.

The scientific contributions of the candidate can be systematized as follows:

The effects of the growing conditions of the species Nepeta nuda L (catnip) were studied, on the
metabolic profile, as well as on the antimicrobial and antiviral activity of isolated extracts. Through
a comparative analysis of wild-growing and in vitro cultivated plants, the change in phenolic and
iridoid compounds and the associated immune activity were assessed;

63 compounds were identified in the species N. nuda, with a high content in in situ (flower and
leaf) plants and a general decrease in in vitro plants, with the exception of ferulic acid (FA), which
showed accumulation in in vitro conditions.

Data were obtained that contribute to the development of a strategy for the application of
cytokinin elicitors in in vitro cultures of N. nuda for effective and targeted accumulation of
compounds of importance both for plant survival and for their application as food supplements
and for pharmaceutical purposes;

For the first time in Bulgaria, a protocol for ex situ conservation of the species Stachys
scardica Griseb (mountain ranilist, Balkan enedemite) has been developed by initiating in vitro
cultures from mature seeds and ex vitro adaptation and conservation of the species has been
achieved,

17 compounds have been identified in extracts of S. scardica Griseb and the secondary metabolites
verbascoside and leucoseptoside A (phenylethanoid glycosides), chlorogenic acid (phenolic acid),
iridoids and alkaloids, typical for representatives of the genus Stachys, have been established,;

Results were obtained, proving that the extracts of S. thracica Davidov (Thracian ranilist, Balkan
endemic) exhibit antibacterial activity mainly against Gram-negative bacteria, as Acinetobacter
calcoaceticus and the minimum inhibitory concentrations of the extracts were determined with
respect to the sensitive bacterial species. No correlation was found between the antibacterial
activity of the extracts and the plant growth conditions (in situ, in vitro and ex vitro);



The antimicrobial spectrum of action of 18 different types of extracts from the plant Lamiun album
(dead nettle) against a panel of Gram-positive and Gram-negative bacteria and 2 types of yeast
(Candida albicans and Candida glabrata) was determined. High activity of chloroform extracts
of flowers against pathogens E. faecalis NBIMCC 3915, S. aureus NBIMCC 3703, P. hauseri
NBIMCC 1339 and P. aeruginosa NBIMCC 3700 was established. The obtained results are of
scientific and applied importance, as for the first time the antimicrobial activity of extracts from
in vitro cultivated plants L. album is reported. The minimum inhibitory concentrations were
determined with respect to sensitive bacterial species.

The spectrum of antimicrobial activity of extracts and fractions of Coelastrella sp. BGV,
Arthronema africanum Lukavsky, Nostoc commune and Chroococcus sp. R-10 against Gram-
positive and Gram-negative bacteria and Candida albicans was determined, and mixed
bactericidal/bacteriostatic activity against bacteria and high fungicidal activity was demonstrated,;

It has been proven that Coelastrella sp. BGV has a higher tolerance to the presence of heavy
metals, expressed in a slight deterioration of the physiological state of the strain, compared to A.
africanum;

The obtained results for the biological activity of the poorly studied species A. africanum
Lukavsky and the newly isolated Bulgarian strains Chroococcus sp. R-1 and Coelastrella sp. BGV,
are of original value and allow for the selection of a producer with the highest indicators (biomass
production, antimicrobial and antioxidant activity) with a view to potential application;

For the first time, the influence of different light formulas on the growth, physiological and
antioxidant properties of the cyanobacterium Arthronema africanum has been studied. Increased
amounts (more than 3 times) of the phycobiliproteins — allophycocyanin and phycocyanin were
found when treated with blue light, as well as allophycocyanin when treated with a combination
of red/blue light. The obtained results are a contribution to the development of methods for
successful and sustainable cultivation of A. africanum for biotechnological purposes and for the
directed biosynthesis of valuable metabolites.

A beneficial effect of cryopreservation has been registered - increased synthesis of flavonoids in
the species Hypercum rumeliacum (Rumelia bellflower). The species is rare, with conservation
importance for Bulgaria and with valuable pharmacological properties. The results obtained are of
great importance, given that the species is very rich in hypericin.

The candidate’s studies on the antioxidant response of the cultivated plants corn, peas and lettuce
in hydroponic and aquaponic cultivation conditions have contributed to the development of
methods for growing cultivated plants in soilless conditions;

The extracellular synthesis of a proteolytic complex of the Streptomyces sp. 3B strain has been
proven. The presence of serine and metalloproteases in the complex has been proven by inhibitory
analysis;

The collagenase activity of the protease complex synthesized by Streptomyces sp. 3B has been
proven and its constitutive biosynthesis has been established. Two collagenases (collagenase I and
I) have been purified, and an effective protocol for the purification of collagenases from



Streptomyces sp. 3B has been developed, allowing an increase in their activity by 46 times. Based
on the substrate specificity, the belonging of the isolated collagenases to the group of
metalloproteases has been established.

Conclusion

Based on the analysis of the content and quality of the materials submitted for the competition, 1
believe that the candidate Dr. Detelina Petrova exceeds the quantitative criteria for holding the
academic position of “associate professor”, as stipulated in the ADASRB and the its Regulations.
Dr. Petrova is an established scientist with very broad knowledge in the field of applied
microbiology, plant physiology (higher and lower lever) — representatives of medicinal and
cultural species, as well as several genera of microalgae; plant immunity and plant response to
various environmental factors. The broad and scientific research activity is accompanied by active
teaching and publication activity. Her professional competence is proven by her participation in a
number of scientific conferences and forums.

Based on the above, | confidently support the candidature of Dr. Detelina Petrova and recommend
that the members of the scientific jury propose to the Faculty Council of Faculty of Biology, Sofia
University "Kliment Ohridski"” to elect Dr. Detelina Petrova as an "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.



