OPINION

by Prof. Dr. Tanya lvanova Topuzova-Hristova, Faculty of Biology, Sofia University "St. Kliment Ohridski"

Regarding the PhD thesis for the scientific and educational degree "doctor"

of Desislava Valerieva Vladimirova, PhD student in the scientific field 4.3. Biological Sciences at the
"Chromatin Structure and Function" Section, Institute of Molecular Biology "Academician Rumen
Tsanev", Bulgarian Academy of Sciences

on the topic "Role of HMGB1 in the Epithelial-Mesenchymal Transition (EMT) and Metastasis in 2D and
3D Models of Breast Cancer",

supervised by Prof. Dr. Iva Ugrinova, Head of the "Chromatin Structure and Function" Section, Institute
of Molecular Biology "Academician Rumen Tsanev", Bulgarian Academy of Sciences

Data on the doctoral student and the doctoral program.

Desislava Valerieva Vladimirova graduated with a Bachelor of Science in Biomedicine from the University
of Surrey, UK in 2017 and a Master of Science in Biomolecular Sciences from the University of Brussels,
Belgium in 2019. Since 2020, Desislava Vladimirova has been working as a biologist at the Institute of
Molecular Biology, Bulgarian Academy of Sciences, and since 2023 she has been an assistant professor
at the same institute. Since January 2024, she has been enrolled as a doctoral student in the section
"Structure and Function of Chromatin", in scientific direction 4.3. Biological Sciences. During the
doctoral studies, the required number of exams have been taken and the necessary credits have been
acquired according to the individual plan of the doctoral student. Doctoral student Vladimirova Ganeva
was finished ahead of schedule with the right to defend her thesis, and all deadlines according to the
Regulations on the conditions and procedure for acquiring scientific degrees and for holding academic
positions at the Bulgarian Academy of Sciences have been met. The minimum national requirements
according to the ZRASRB have also been met.

Dissertation data.

The title of the dissertation “Role of HMGB1 in epithelial-mesenchymal transition (EMT) and metastasis
in 2D and 3D models of breast cancer” accurately reflects its content. The dissertation comprises a total
of 156 pages of main text, structured according to the generally accepted plan for such a scientific work.
In addition to a list of abbreviations, lists of figures and tables with links to the relevant pages are also



attached at the beginning of the work, which makes it easier to find them again if a reference is needed.
With them, the total volume of the work becomes 169 pages.

The main parts of the dissertation follow the generally accepted plan for such work and include:
Introduction — 2 pages, Literature review — 51 pages, Aims and objectives — 1 page, Materials and
methods — 19 pages, Results — 50 pages, Discussion — 8, Conclusion — 1 page, Conclusions and
contributions — 1 page, Limitations of the study — 2 pages and Future prospects — 1. There are a total of
57 figures and 5 tables for the individual chapters.

The literature review provides an overview of the current knowledge on the occurrence and progression
of breast cancer, the molecular characteristics of the different types and therapeutic approaches. In
separate points, attention is paid to the epithelial-mesenchymal transition as one of the causes of tumor
progression and therapeutic resistance in different variants of breast cancer. Logically, attention is
directed to HMGBL1 as a possible participant in processes related to the epithelial-mesenchymal
transition and tumorigenesis. The possibility that this activity can be modulated by metformin is
indicated, which also defines two related goals of the dissertation: Goal 1: To compare the effect of
HMGB1 and HMGB1AC on the activation of EMT, cell migration and invasion in different subtypes of
breast cancer and Goal 2: To evaluate the potential of metformin as a therapeutic modulator of HMGB1-
dependent EMT.

The formulated goal and tasks logically follow from the review, and the materials and methods used are
described correctly and clearly, and are illustrated with the necessary tables and figures. The research
methods and experimental design are well described and selected. An assessment of viability in 2D and
3D conditions, invasive potential by assessing migration and wound healing, immunoblot and co-
immunoprecipitation was made to clarify the mechanism of action of two forms of HMGB1 — full-chain
and truncated form. The studies were supplemented with metformin treatment, which affects the main
receptors through which extracellular HMGB1 probably acts.

The results are well illustrated and explained, allowing the drawing of 3 clearly formulated conclusions
regarding the studies.

Scientific apparatus

238 sources were cited, mostly from recent years, including 35 publications after 2024 (over 14%). All
sources are adequately selected and have a direct relationship to the research topic, which shows the
excellent awareness of the doctoral student. Most of the citations were made in compliance with the
established standards for citing scientific literature, but a single standard was not followed, and different
styles were used, and for 3 of the sources there is no bibliographic data, such as publisher, year of
publication or access (in the case of online databases). | recommend that in future works a single
standard and style be used for all cited sources.

Abstract

The abstract contains 42 pages and fully reflects the content of the dissertation. The main results are
correctly presented, illustrated with a total of 32 figures, which include graphs and microphotographs.
The conclusions are presented correctly and accurately.

Publications



The main results of the dissertation have been published in a total of four articles: two articles in
journals with a quartile Q1 and two in journals with a quartile Q3. In three of the articles, the doctoral
student is the first author, and in the other - the second author, which reflects the significant
contribution to their development. According to the requirements of the Academic Staff Development
Act, the two publications in journals with a quartile Q1 carry a total of 50 points, which exceeds the
required minimum of 30, and the remaining two carry an additional 30 points. In addition to these
publications, D. Vladimirova has attached a list of 3 participations in scientific forums. This publication
activity characterizes the doctoral student as a well-established and active young scientist with excellent
prospects for future development.

Scientific and applied scientific contributions

Contributions of a scientific nature that are relevant to the fundamental knowledge of the action of
exogenous HMGB1 are the established increased activity in terms of EMT of the truncated form
compared to its native form, but in a RAGE-independent way, and that metformin is an effective
inhibitor of HMGB1-induced EMT, cell motility and invasion. These two contributions are presented as 4
(the studies themselves and the established patterns for each of them), but it would be more collective
to unite them.

As a contribution of a methodological and applied nature of the dissertation work, the development and
optimization of a protocol for the formation of 3D spheroids with good survival and easy cultivation and
manipulations can be considered. Two 3D cultivation systems were compared and optimal conditions
were selected. Since these methods were optimized, but not created by the doctoral student, this
contribution has rather an applied confirmatory value.

Conclusion

In conclusion, an interesting and large-scale study is presented to determine the role of the extracellular
form of HMGB1 and its truncated variant on the processes of epithelial-mesenchymal transition in
breast cancer epithelial cells, as well as the inhibitory effect of metformin. The results obtained are
convincing and lay the foundation for future broader studies in these processes, which could suggest
new directions for antitumor therapy.

This makes this dissertation work relevant and of high applied value. Based on the materials presented, |
believe that the doctoral student fully meets the requirements of the Bulgarian Academy of Sciences for
awarding the scientific and educational degree "doctor" and | give my positive opinion to award the
scientific and educational degree "doctor" in scientific direction 4.3. Biological Sciences to Desislava
Valerieva Vladimirova.
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