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R E V I E W 

 

in a competition for the academic position of "professor", Field of higher education 4. “Natural 

sciences, mathematics and informatics”, Professional area 4.3. “Biological sciences, (Molecular 

immunology - complement system)”, announced for the needs of the Faculty of Biology in the 

State Gazette, issue 32 of 15.04.2025, 

 

Reviewer: Academician Roumen Pankov, Faculty of Biology, Sofia University "St. Kliment 

Ohridski", appointed as a member of the scientific jury, according to order RD-38-280/09.06.2025 

of the Rector of Sofia University "St. Kliment Ohridski" Prof. Dr. Georgi Valchev. 

 

The only participant in the announced competition is Associate Professor Dr. Ivanka 

Georgieva Tsacheva, from the Department of Biochemistry of the Faculty of Biology at Sofia 

University "St. Kliment Ohridski". 

The materials submitted by the candidate are completed in accordance with the Law on 

Academic Affairs and the Regulations on the Terms and Procedure for Acquiring Scientific 

Degrees and Holding Academic Positions at Sofia University "St. Kliment Ohridski". 

I declare that I have no common publications with the applicant. 

 

Brief biographical data of the candidate 

Associate Professor Ivanka Tsacheva was born in 1966. She graduated from Sofia 

University "St. Kliment Ohridski", majoring in "Biotechnological Processes" and specializing in 

"Genetic and Cellular Engineering" in 1991. Her professional career began and continues to this 

day in the Department of Biochemistry of the Faculty of Biology at Sofia University, with more 

than 30 years of work experience in the specialty. She was appointed to the department as a full-

time assistant in 1994 and successively held the positions of senior assistant (2002) and chief 

assistant (2004) in immunology (molecular immunology). After a successful defense in 2003, she 

obtained the educational and scientific degree "Doctor" in the specialty "Molecular Biology" with 

a dissertation on the topic "Analysis of the interaction of the C1q subcomponent of complement 

in the recognition of immunoglobulin and non-immunoglobulin ligands". She was habilitated in 

2011 as an associate professor of molecular biology (molecular immunology) at the Department 

of Biochemistry. She is the head of the Master's program "Biochemistry", and since 2024 she has 

also been the head of the Department of Biochemistry. 

Associate Professor Tsacheva specialized in the field of immunology at Aarhus University 

(1994), Denmark and Oxford University, UK (1996). She is the winner of the Eastern Star Award 

of EFIS for 2024 and is a member of the European Federation of Immunological Societies (EFIS) 

through the Bulgarian Immunological Society. 

As a highly qualified specialist, Assoc. Prof. Tsacheva has been invited as a reviewer by 

various scientific journals such as Clinical Immunology, Kidney Failure, Abstracts ECI 2021, 

International journal of Biological Macromolecules, Microbial Cell Factories, Exploration of 

Immunology, Journal of Agricultural and Food Chemistry, etc., as well as a member of scientific 

juries for awarding academic titles (6) and the scientific and educational degree "Doctor" (9). 

 

Presented scientific production and analysis of scientometric data 

Assoc. Prof. Tsacheva's scientific production includes a total of 41 publications, one book 

and 42 participations in scientific forums in Bulgaria and abroad. The total impact factor of the 
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published articles is 75.2, and 10 of them are published in journals belonging to Q1. According to 

the presented information, the citations of the published scientific results are 247, of which 168 in 

the Scopus and Web of science databases. 

For participation in the current competition, Assoc. Prof. Tsacheva has selected 16 

scientific articles that have not been reviewed in previous competitions for awarding scientific 

degrees or academic positions. It is noteworthy that 13 (81%) of these articles have been published 

in the last 5 years, and 9 (56%) of them – in the last two years. This demonstrates a high intensity 

of scientific research, especially when combined with the many duties of a university lecturer. The 

high intensity is combined with high quality of the presented research. Fourteen of the articles for 

the competition have been published in journals with an impact factor (total IF 46.8), among which 

renowned journals such as International Journal of Biological Macromolecules (IF 7.7), Plant 

Physiology and Biochemistry (IF 6.1), International Journal of Molecular Sciences (IF 4.9), Plants 

(IF 4), etc. are impressive. According to the adopted division by quartiles, 6 of the articles, or 

37.5%, fall into Q1, 5 – into Q2, 2 – into Q3 and one into Q4. In 9 (56%) of the articles in the 

competition, Assoc. Prof. Tsacheva is the lead (last) author, which undoubtedly indicates her active 

role in the conducted research. 

The scientific output and the achieved scientometric values exceed the requirements for 

awarding the academic position of "professor" specified in the regulatory documents. The 

presented data show coverage of the indicators from group B (100 points), 212 points from group 

D (with a required 200 points) and 180 points from group E (with a required 100 points).  

In addition to research, Assoc. Prof. Tsacheva also has a very active project activity. The 

presented materials mention 13 projects with international and national funding. After her 

habilitation, she has led 4 projects and participated in 3 more projects. As a result of this active 

work, Assoc. Prof. Tsacheva collects 246.45 points from group E, while the requirement is of only 

150 points. 

 

Analysis of scientific contributions 

The research summarized in the set of publications submitted for the competition 

represents a multifaceted yet well-integrated scientific portfolio, spanning immunology, 

autoimmunity, plant biochemistry, and biosensor technologies. It clearly demonstrates a focus on 

translational potential, while also contributing fundamental knowledge to the relevant fields. I will 

divide the presented results into five groups by research area, and present my opinion on the 

scientific value and impact of the contributions made. 

1. Expanding knowledge of the immune system with a focus on the complement cascade 

The articles in this group represent an in-depth study of the human complement system, in 

particular the roles of the complement components C1q and C3, which are critical for both innate 

immunity and the pathogenesis of autoimmune diseases. A series of studies has investigated these 

proteins at the molecular level, using cutting-edge approaches such as phage display for selection 

of high-affinity single-chain antibodies, structural and conformational analysis of C1q under 

physiological conditions, and discovery of novel binding partners. The innovations in this group 

of studies can be summarized as follows: 

- Identification of novel ligands for C1q - galectin-3 and phosphatidylserine, and 

determining the globular fragments involved in the formation of the binding sites, their contacting 

amino acid residues, and the nature of the interaction - initial contact based on electrostatic 

interactions, supplemented by hydrophobic ones and a large number of hydrogen bonds. 
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- Epitope mapping of lupus anti-C1q antibodies using anti-idiotypic scFv from the phage 

library "Griffin1". As a result, 4 clones with inhibitory activity were selected, and it was 

established that one of them - scFv A1 is the most potent inhibitor of the recognition of C1q and 

its fragments ghA, ghB and ghC. The same clone was sequenced, folded in silico and with its help, 

an autoepitope of C1q was indirectly localized. These studies have given rise to the interesting 

assumption that the cross-reacting anti-DNA antibodies, which are found in systemic lupus 

erythematosus, may initially involve C1q in the context of the autoimmune response, turning it 

into an autoantigen and as a result, anti-gC1q antibodies may act as a trigger for the clinical onset 

of autoimmunity associated with C1q. 

- As a methodological contribution demonstrated in this group of studies, the improvement 

of scFv production by a 24-hour cycle of autoinduction and IPTG induction should also be 

mentioned. This approach has been used to express and affinity purify scFv for in vivo analysis in 

two mouse models of lupus. 

The results of this group of studies, published primarily in prestigious journals such as the 

International Journal of Biological Macromolecules and IJMS, provide important information 

about how the studied molecules function and interact, suggesting new avenues for the 

development of immunotherapies and diagnostics. These contributions are both innovative and of 

substantial impact, marking a step forward in immunological knowledge. They have significant 

translational value, especially in the context of autoimmune diseases, where the complement 

system is increasingly recognized as a therapeutic target. 

 

2. Studies on Autoimmunity and Systemic Lupus Erythematosus (SLE) 

Another research direction in the presented publications deals with the complex field of 

systemic lupus erythematosus (SLE) – a multifactorial autoimmune disease. These studies 

integrate biochemical analyses with mathematical modeling to investigate mechanisms such as 

NETosis (formation of extracellular neutrophil traps to capture and neutralize pathogens) and 

phospholipase A2 activity, both of which are key to the progression of SLE. 

The most important scientific contributions from this group of studies in my opinion are: 

- A mathematical model of the immune response during the initial stage of SLE has been 

developed. It represents the process of aberrant apoptosis and activation of macrophages and 

neutrophils leading to NETosis, and shows how NETosis contributes to the establishment of a 

constant production of autoantigens. In this case, a numerical experiment was used to analyze the 

steady states and asymptotic dynamics of the model. The translational potential of the model lies 

in the fact that it can guide experimental design or simulate drug intervention scenarios. 

- The total serum PLA2 activity has been studied, determining the dominant type of PLA2 

enzymes in a cohort of Bulgarian patients with SLE and lupus nephritis. At the same time, it has 

been investigated whether there is a correlation between phospholipase activity and the presence 

of autoantibodies specific for complement proteins C3 and factor H. Although the studies need to 

be expanded, they present an interesting insight into the development of biomarkers for SLE and 

future possibilities for personalized approaches in the therapeutic stratification of patients with 

these diseases. 

 

3. Regulation of the classical activation pathway of the complement system (CS) by natural 

products 

The study of Balkan endemic plant species through detailed phytochemical profiling and 

testing of bioactivity including on the complement system is another direction in the presented 
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research. Since CS and in particular its classical activation pathway is a key direction in the 

identification of mechanisms for modulating inflammatory processes, the identification of 

effective natural products is a current task. The studies of Assoc. Prof. Tsacheva on Stachys 

thracica, Stachys scardica, Plantago atrata and Nepeta nuda combining modern analytical 

chemistry (e.g. NMR fingerprinting, metabolomics) with biological screening for antioxidant, anti-

inflammatory and metabolic effects also show high inhibitory activity against CS. 

These contributions are particularly valuable in the context of natural product research, an 

area of growing interest in both pharmacology and ecology. They support not only the sustainable 

use of local biodiversity, but also the potential discovery of new bioactive compounds that can 

serve as templates for therapeutic development. 

Although these studies are largely in the exploratory stage, they provide the scientific 

community with rich datasets and methodological frameworks for further research. 

 

4. Plant Physiology and Somatic Embryogenesis 

A more specialized contribution comes from plant developmental biology, focusing on 

somatic embryogenesis in Dactylis glomerata. This work, although narrower in scope, explores 

the role of cysteine proteases in tissue culture systems, an important component of biotechnology. 

Although its broader impact may be limited, this research has technical value for 

laboratories involved in micropropagation of cultures, genetic engineering, and regeneration 

systems. 

 

5. Nanoscale Innovations: Biosensors for Microbial Detection 

The final strand of the presented research focuses on the development of nanostructure-

based biosensors, with a focus on microbial detection systems. This review-style contribution 

synthesizes the current patent literature and technological developments in the field of 

nanodiagnostics. 

Although more conceptual in nature, it demonstrates the authors' engagement with 

emerging interdisciplinary technologies. Its significance lies in its potential to stimulate new 

research initiatives or support the development of prototypes in areas such as point-of-care 

diagnostics, environmental biosensors, or health monitoring. 

 

Teaching activity 

As a member of the academic staff of the Faculty of Biology at Sofia University "St. 

Kliment Ohridski", Assoc. Prof. Tsacheva is also engaged in intense teaching activity. She lectures 

in the courses on "Immunology" for the Bachelor's degree in Molecular Biology and 

Biotechnology; the mandatory immunology lecture courses in the Master's degree in Biochemistry, 

Genetic and Cellular Engineering, Industrial Biotechnology and Cell Biology and Pathology; an 

elective lecture course on immunology for the Bachelor's degree in Biology, Biology and 

Chemistry and Biology and English; an elective lecture course "Nutrition and Immune Response" 

in the MP Biochemistry, Molecular Immunology module and a lecture course "Molecular 

Immunology" in English for ERASMUS students at the Faculty of Biology. 

Assoc. Prof. Tsacheva is the supervisor of 28 successfully defended diploma theses and 

the scientific advisor of one dissertation. 

She is also the co-author of the university textbook "Protocol Notebook in Biochemistry". 
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Conclusion: 

I know Assoc. Prof. Dr. Ivanka Georgieva Tsacheva as a scientist with high professional 

qualifications, who has contributed to the development of modern concepts in the field of 

immunology and autoimmunity. Her scientific output has the necessary volume and quality and 

exceeds the requirements, set out in the regulatory documents. She has extensive experience in 

leadership and teamwork, competencies and skills for developing concepts and implementing 

valuable scientific publications. At the same time, Assoc. Prof. Tsacheva is a respected lecturer 

who maintains intensive teaching activities and actively participates in the organization and 

improvement of the educational process. All this gives me reason to give my positive assessment 

with full conviction and to recommend to the Scientific Jury to award Assoc. Prof. Dr. Ivanka 

Georgieva Tsacheva the academic title of "professor". 

 

 

Sofia, 15.07.2025      Reviewer: 

        Acad. Roumen Pankov 


