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OPINION 
by Assoc. Prof. Maria Hristova Petrova, PhD 

Institute of Molecular Biology “Acad. Rumen Tsanev”, Bulgarian Academy of 

Sciences 

 

on the doctoral dissertation of Desislava Valerieva Vladimirova entitled: “The 

Role of HMGB1 in Epithelial–Mesenchymal Transition (EMT) and Metastasis 

in 2D and 3D Models of Breast Cancer” submitted for the award of the 

educational and scientific degree “Doctor” in Professional Field 4.3. Biological 

Sciences, scientific specialty “Molecular Biology”, under the supervision of Prof. 

Iva Ugrinova, PhD. 

 

By Order No. 189-OB dated 12 November 2025 of the Director of the 

Institute of Molecular Biology “Acad. R. Tsanev” at the Bulgarian Academy of 

Sciences, I was appointed as a member of the Scientific Jury for the procedure of 

defense of the doctoral dissertation of Desislava Valerieva Vladimirova. At the 

first meeting of the Scientific Jury, held on 26 November 2025, I was assigned to 

prepare the opinion for the procedure. 

The submitted documents and materials meet the minimum requirements 

of the Act on the Development of the Academic Staff in the Republic of Bulgaria 

and the Regulations for its implementation. 

 

Brief Biographical Data 

Desislava Vladimirova holds a Bachelor’s degree in Biomedical Sciences 

from the University of Surrey and a Master’s degree in Biomolecular Sciences 

from the Vrije Universiteit Brussel. Since 2024, she has been a full-time PhD 

student in Professional Field 4.3. Biological Sciences, Doctoral Program 

“Molecular Biology”, at the Institute of Molecular Biology, Bulgarian Academy 

of Sciences. Since 2020, she has been employed as a Biologist, and in 2023, she 

was appointed to the academic position of Assistant. 

 

Relevance and Significance of the Dissertation 

Breast cancer is a leading oncological disease in women, with metastasis 

being the primary cause of mortality, particularly in the aggressive triple-

negative subtype (TNBC), for which effective targeted therapies are lacking. A 

key mechanism in this process is epithelial–mesenchymal transition (EMT), 

regulated by complex signaling pathways and interactions with the tumor 

microenvironment. 
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In this context, the highly mobile protein HMGB1 has emerged as an 

important mediator of EMT and cellular invasion, with its proteolytically 

modified forms, including HMGB1ΔC, potentially altering its biological effects. 

On the other hand, metformin exhibits antitumor potential through interaction 

with HMGB1 and suppression of EMT, although this mechanism remains 

insufficiently clarified. 

The dissertation of D. Vladimirova is both timely and significant, as it 

investigates the role of HMGB1 and HMGB1ΔC in EMT, migration, and invasion 

across different breast cancer subtypes, as well as the potential of metformin as a 

modulator of HMGB1-dependent metastatic processes. 

 

Assessment of the Structural Organization of the Dissertation 

The dissertation comprises 156 pages and includes standard sections, with 

Results and Discussion presented in separate chapters. The inclusion of two 

additional chapters addressing the study's limitations and future research 

perspectives is commendable. The text is illustrated with 57 figures and 5 tables. 

The bibliography comprises 238 references, the majority of which are from the 

last five years, demonstrating the candidate’s thorough knowledge of the current 

state and trends in research related to the dissertation topic. Overall, the 

dissertation is written in good scientific language, with a minimal number of 

stylistic and typographical errors.  

The literature review is comprehensive and in-depth, fully reflecting the 

topic of the dissertation. It covers the etiology of breast cancer, classification and 

therapeutic approaches, the role of EMT in metastasis, the involvement of 

HMGB1 in this process, and the role of metformin as an HMGB1 inhibitor in the 

context of EMT in breast cancer. In essence, the review is sufficiently exhaustive 

and effectively guides the reader toward the core of the research. 

The research objectives are clearly formulated and include both the 

investigation of the effects of HMGB1 and HMGB1ΔC on EMT, migration, and 

invasion in different breast cancer subtypes, as well as the evaluation of the 

potential of metformin as a modulator of HMGB1-dependent EMT. To achieve 

these objectives, five clearly defined tasks were established for each of the two 

main goals. 

From a methodological perspective, the study includes protein expression 

and purification, work with 2D and 3D cellular models, migration and invasion 

assays, assessment of protein expression and interactions, RAGE protein 

silencing, and determination of cell viability. The mastery of various molecular 
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biology techniques demonstrates the candidate’s professional competence and 

supports her future career development. 

The results are presented in accordance with the stated objectives and the 

applied methodological approaches. D. Vladimirova demonstrates that the 

effects of HMGB1 and HMGB1ΔC on EMT, migration, and invasion in breast 

cancer are subtype-specific, with the strongest effects observed in triple-negative 

MDA-MB-231 cells, which are characterized by active HMGB1–RAGE–NF-κB 

signaling. Removal of the protein’s C-terminal tail enhances its pro-invasive 

properties, likely through interaction with alternative receptors and prolonged 

NF-κB activation. 

Furthermore, the candidate shows that metformin suppresses HMGB1-

induced effects by blocking its interaction with RAGE but does not affect 

HMGB1ΔC, highlighting the structural dependency of the mechanism and 

suggesting a novel therapeutic opportunity for aggressive breast cancer 

subtypes. 

I have the following comments regarding the Results chapter: In some of 

the presented figures, there is a lack of clearly indicated scale bars in the 

microscopy images (e.g., Figures 18, 19, and 21), as well as inconsistencies in the 

scaling of the ordinate axes in the bar graphs representing the expression of the 

studied proteins (Figures 25 and 28), which complicates the tracking and correct 

interpretation of the results by the reader. To enhance the objectivity and 

reliability of the conclusions, it is recommended that the fluorescent signal in the 

immunofluorescence analysis (Figures 40 and 41) be subjected to quantitative 

evaluation. These remarks do not diminish the scientific value and contribution 

of the presented results. 

Based on the obtained results, three conclusions have been formulated, 

which adequately summarize the essential findings of the study. 

The conducted research highlights five original scientific contributions, 

underlining the significance of the work. The study makes a substantial 

contribution to scientific knowledge by demonstrating: RAGE-independent 

activation of EMT by truncated HMGB1; the effective inhibitory effect of 

metformin on HMGB1-induced EMT; and the development of an optimized 

protocol for 3D tumor spheroids with high viability. 

The inclusion of the chapters “Limitations of the Study” and “Future 

Research Perspectives” demonstrates D. Vladimirova’s critical thinking and 

outlines opportunities for the continuation and further enrichment of the 

research. 
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The dissertation abstract represents a well-structured and concise version of 

the dissertation, preserving its scientific and substantive merits and presenting 

them clearly and systematically to the reader. 

Publications Reflecting the Results of the Present Study 

The PhD candidate, D. Vladimirova, has presented four scientific 

publications, including one review article, with a total impact factor of 5.8, 

significantly exceeding the minimum formal requirements of the Institute of 

Molecular Biology at the Bulgarian Academy of Sciences (IMB–BAS) for the 

award of the educational and scientific degree “Doctor”. One of the publications 

has been published in a journal indexed in the first quartile (Q1), while the 

remaining three appear in journals from the third quartile (Q3). To date, eight 

independent citations have been recorded for two of the publications published 

in 2025. The obtained scientific results have also been presented at three scientific 

conferences. 

 

CONCLUSION 

The doctoral dissertation of D. Vladimirova represents a timely and 

significant study in the field of breast cancer metastasis, with a particular focus 

on the role of HMGB1 and its truncated variant HMGB1ΔC in EMT, cellular 

migration, and invasion. The results of the dissertation demonstrate subtype-

specific effects of HMGB1 and HMGB1ΔC, most pronounced in triple-negative 

MDA-MB-231 cells, and highlight the potential of metformin as an inhibitor of 

HMGB1-induced epithelial–mesenchymal transition. These findings emphasize 

the significance of the dissertation for the scientific community and open new 

perspectives for therapeutic approaches in aggressive breast cancer subtypes. 

The outcomes of her research have been published in peer-reviewed 

international journals, with D. Vladimirova as first author in three of the 

publications. With these scientometric indicators, the candidate fully meets 

and even exceeds the requirements of the Act on the Development of the 

Academic Staff in the Republic of Bulgaria (ADSARB), the Bulgarian 

Academy of Sciences, and the Institute of Molecular Biology (IMB–BAS) for 

the award of the educational and scientific degree “Doctor”, which provides 

full grounds for me to give a positive recommendation for awarding the 

degree to Desislava Valerieva Vladimirova in Professional Field 4.3 

“Biological Sciences”, Scientific Specialty “Molecular Biology”. 

 

Data: January 19, 2026   Prepared by: 

       (Assoc. Prof. Maria Petrova, PhD) 


