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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 (Human and Animal Physiology —
Regulation of physiological processes) is announced in the State Gazette, issue 32/15.04.2025, for
the needs of the Department of Human and Animal Physiology at the Faculty of Biology, Sofia
University.

The Scientific jury was formed by order No. RD-38-277/03.06.2025 of the Rector of Sofia
University "St. Kliment Ohridski", prof. Dr. Georgi Valchev, on the basis of Art. 4 and Art. 25 of the
Law on the Development of the Academic Staff in the Republic of Bulgaria (LDASRB), Art. 57 para.
(1) and para. (2) of the Regulations for the Implementation of the LDASRB, Art. 108 para. (1) and
para. (3) of the Regulations on the Conditions and Procedure for Acquiring Scientific Degrees and
Holding Academic Positions at Sofia University "St. Kliment Ohridski" and a decision of the Faculty
Council of the Faculty of Biology, Protocol No. 7 of 27.05.2025.

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 competition for occupying
the academic position "associate professor" is chief asst. prof. Dr. Milena Lubomirova
Keremidarska-Markova from SU "St. Kliment Ohridski", Faculty of Biology, Department of Human
and Animal Physiology.

2. Brief biographical data of the candidate

Chief assistant professor Dr. Milena Keremidarska-Markova is a graduate of the Faculty of
Biology of Sofia University "St. Kliment Ohridski", where in 2011 she completed her bachelor's
degree with a specialization in Molecular Biology. In 2013 Milena Keremidarska received her MSc
degree in Cell Biology and Pathology. Immediately after that, she was enrolled a doctoral program at
the Department of "Electroinduced and Adhesive Properties” of the Institute of Biophysics and
Biomedical Engineering - BAS, where in 2016 she successfully defended her PhD thesis entitled:
"Role of the substrate elasticity in the osteogenic differentiation of mesenchymal stem cells™. After a
competitive exam in 2017, Dr. Milena Keremidarska-Markova began working as a chief assistant
professor in the Department of Animal and Human Physiology at the Faculty of Biology of Sofia
University "St. Kliment Ohridski".

3. Assessment of scientific and applied scientific activities

For participation in the competition for the academic position of "associate professor”, Dr. Milena
Keremidarska-Markova presents 18 scientific papers and a book chapter (from 26 publications total,
hingex - 8), 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 109



times and have not been used to acquire the PhD and the academic position of "chief assistant
professor”. According to the national criteria, Dr. Keremidarska-Markova meets the following
minimum requirements:
= indicator Al (50 pts) — PhD thesis 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 (Journal of Biomedical Materials Research - Part A — 2017 & 2019), 2
papers in Q2; 1 paper - Q3; 1 paper - Q4.
= indicator G7 (229 pts) - 12 scientific publications and a book chapter in publications with IF,
referenced and indexed in Scopus and WoS - 5 scientific papers in journals Q1 (e.g.,Oxidative
Medicine and Cellular Longevity-2019; Pharmaceutics -2021; Nanomaterials — 2024; etc.);
1 paper- Q2; 1 paper - Q3; 2 papers - Q4; 1 book chapter and 3 publications in journals without
IF. Dr. Keremidarska-Markova is the first author in eight of the publications and the second
author in six of them, proving her significant contribution to the presented research areas.
= indicator D11 (218 pts) - 109 citations of the presented scientific papers
» indicators E14 (70 pts) - Although not required as a criterion for the competition, it can be
noted that over the last 5 years, Dr. Milena Keremidarska-Markova has participated in 7
scientific and educational projects, 2 of which were funded by the Bulgarian National Science
Fund, 4 by the Sofia University Research Fund (leader of 2 projects), as well as participation
in 1 project funded by the Research Infrastructure for Cellular Technologies in Biomedicine
(INFRAACT) - NRRI for Biomedical Sciences 2020-2027. Her research work was presented
at more than 20 scientific forums — national and international.
Dr. Milena Keremidarska-Markova’s scientometric indicators meet the minimum national
requirements for holding the academic position of "associate professor".

4. Analysis of research and applied scientific contributions

Dr. Milena Keremidarska-Markova's research interests are in the field of regulation of
physiological processes, inducing stem cells differentiation and possibilities to affect different
pathological conditions using biologically active compounds. They require and include
interdisciplinary experimental approaches, methods and analyses (physicochemical, biophysical,
biochemical, molecular biological, cell biological, physiological, immunological, etc.) that modern
biology applies. The research activity of Dr. Milena Keremidarska-Markova proves her growth as a
scientist with knowledge from various biological fields and could be discussed in the following more
significant areas.

A. Induction of osteogenic and myogenic differentiation of human mesenchymal stem cells

Dr. Keremidarska-Markova’s research in this modern field can be considered as a sequel of the
her experimental and scientific experience during PhD program. Osteogenic and myogenic
differentiation of various undifferentiated human mesenchymal stem cells (derived from adipose
tissue) was successfully induced using newly synthesized 2D and 3D biomaterials (hybrid nanofibers
with different configurations and variations in physicochemical properties) by the so-called
electrospinning of fibrinogen and polylactic acid. These biomaterials were used as a suitable substrate
for osteoinduction of human mesenchymal stem cells, as well as for the myogenic differentiation of
mouse myoblasts from the C2C12 cell line and primary mouse myoblasts derived from satellite stem
cells. The main scientific and applied result is related to the potential possibilities of the method for
regeneration of skeletal muscle tissue

These studies on biological cellular responses and their functional assessment are closely related
and dependent of the chemical synthesis of specific innovative nanostructures with special biological
significance.

B. Synthesis of composite biomaterials from PPHMDS and detonation nanodiamond
particles (DND) used as biomaterials with applied potential in tissue engineering

This scientific approach has been developing extremely rapidly in recent years and has been
successfully used for the cell cultivation of various lines. The method is based on the use of
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organosilicon polymers PDMS (polydimethylsiloxane) and PPHMDS/DND (plasma polymerization
of a mixture of hexamethyldisiloxane monomer and detonation nanodiamond particles). The scientific
and applied contribution is in combining the unique properties of organic and inorganic components
in the formation of a common nanocomposite with high biocompatibility due to their spatial
organization with certain structural characteristics and physical properties (elastic moduli in the MPa
and GPa scale). Designed and synthesized hydrophilic nanocomposites possess a rougher surface,
making them suitable for attachment, spreading, growth and biological functionality of various cell
lines (osteoblast-like cell line MG-63, mesenchymal stem cells isolated from rat bone marrow), which
provides a high potential for application in bone tissue engineering (4 publications and a book
chapter).

C. Study of the antitumor potential of chemically modified graphene oxide (GO)
nanoparticles

In this scientific field, Dr. Milena Keremidarska-Markova is searching for nanotechnological
systems and approaches to influence pathological conditions - drug delivery methods for cancer
therapy - scientific and applied contributions. Increased cyto- and genotoxicity of specifically
aminated GO nanoparticles against various cancer cell lines has been proven. Their molecular
mechanism of action which is due to altered ATPase activity and the synthesis of reactive oxygen
species (ROS) has been determined in rat liver mitochondria.

Polyethyleneglycol modified graphene nanoparticles - nGO-PEG (PEGylated nanographene oxide
particles, activated with laser irradiation in the near-infrared region, NIR) inhibit the cell growth of
low-invasive colon cancer cells (HT29) - scientific and applied contributions. The same nGO-PEG
nanoparticles have been successfully used to monitor the change in the biological functions of:
enzymes (rat liver enzymes — significant decrease in mitochondrial ATPase activity and increased
diamine oxidase activity); catabolite activity and increased synthesis of ROS in skeletal muscle cells
C2C12; and organs (increased contractility of isolated frog hearts — severe arrhythmia). The results
allow to evaluate the mechanisms of action of the used modified GO nanoparticles at different levels
—organ, cellular and subcellular, which is a scientific contribution.

D. Study of the effect of biologically active compounds (in normal and pathological
conditions):

Plant cystatins (recombinant cystatin dgECP1 (RGD motif) and its mutant form, dgECP1m1 (R/H
substitution in the motif) on the adhesive behavior of two cell lines - cancerous (MDA-MB-231) and
normal (MCF-10A) from the mammary gland (both phytocystatins do not change the adhesiveness
of normal cells). It was established an increased adhesion and higher cell aggregation of cancer cells
when dgECP1is pre-adsorbed on a substrate, while applying free dgECP1 in the medium leads to a
reduced adhesion of cancer cells, indicating the importance of the methodological approach. The
mutant form, dgeECP1ml inhibits the adhesion of cancer cells regardless of the route of
administration. The scientific and applied contributiona are based on potential possibilities of plant
cystatins to be used for anticancer strategies.

Cyanotoxins — studies on their effects on human and animal cell lines established the mechanisms
of biological activities of the neurotoxin p-N-methylamino-L-alanine (BMAA), produced by
cyanobacteria as: significant changes of the activity of liver enzymes and encreased mitochondrial
ATPase activity; inhibition of the activity of semicarbazide-sensitive amino oxidases (SSAO);
elimination of the positive inotropic effect of adrenergic innervation; and direct, reversible inhibition
of adrenergic receptors’cell signaling in ventricular myocytes.

Curcumin synthetic monocarbonyl analog EF24 as anticancer agent with both chemopreventive
and chemotherapeutic properties — studies on its pharmacokinetic profile, therapeutic efficacy,
underlying mechanisms, and optimisation in nanoformulations for effective drug delivery (Cancers
2023).

SIRT1 activators — resveratrol, curcumin, and paeonol with potential therapeutic benefits in
hormonal regulation and age-related hormonal imbalance as well as for extending life (review paper
Appl. Sci. 2024).



All scientific achievements are closely related to understanding of the regulatory mechanisms of
many physiological and pathophysiological processes, which determines the future professional
career of Dr. Keremidarska-Markova as an “associate professor”.

5. Educational activity

Chief asst. prof. Dr. Milena Keremidarska-Markova is an active teacher with an extremely high
academic workload (attached official references for academic workload) in the educational and
qualification degrees "Bachelor" and "Master”, which is an absolutely necessary prerequisite for
habilitation. The data for auditorial/general academic workload over the last 4 years, mainly from
conducting practical exercises in Animal and Human Physiology (mandatory for all specialties of the
Faculty of Biology), are over 414/600 h, respectively. Over the last three years, Dr. Keremidarska-
Markova has also been assigned lectures of Animal and Human Physiology for the specialty of
Ecology and Environmental Protection. Her teaching experience is highly appreciated by both
students and colleagues in the Department. Dr. Keremidarska-Markova is also a consultant and
scientific supervisor of diploma theses in the Bachelor's degree program.

The educational activity of Dr. Milena Keremidarska-Markova proves her new academic level,
which requires both delivering lecture courses in mandatory disciplines at the Department of Animal
and Human Physiology (136 hours of lectures on animal physiology are planned) and independent
scientific group supervision.

6. Conclusion

As a member of the Scientific Jury for the announced competition, | support the candidacy of
chief asst. prof. Dr. Milena Keremidarska-Markova for academic growth and habilitation.

The scientific and applied contributions of her research, as well as the highly appreciated
publications and citations, meet the requirements for awarding the academic position of "associate
professor”, as specified in the regulatory documents. Participation in various scientific projects and
significant teaching activities show that Dr. Keremidarska-Markova possesses the competencies and
skills to teach, to carry out and manage research work, to do tuition of graduate and PhD students,
and to organize her own research group with individual scientific specialization, which is an absolute
necessity after habilitation.

I confidently give my positive assessment and recommend to the Esteemed Scientific Jury to vote
for the election of Dr. Milena Keremidarska-Markova as "Associate Professor™ in the professional
field 4.3. Biological Sciences (Animal and Human Physiology - Regulation of Physiological
Processes) in the Department of Animal and Human Physiology at the Faculty of Biology of Sofia
University "St. Kliment Ohridski".

18.07.2025 Member of the Scientific Jury:
Sofia
prof. Svetla Petrova, PhD



