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EXPERT OPINION 

 

by Prof. Jordan Atanassov Doumanov DSc, 

 

Professor of Biochemistry at the Department of Biochemistry, Faculty of Biology, Sofia 

University “St. Kliment Ohridski”, appointed as a member of the Scientific Jury according to order 

No RD-38-282/09.06.2025 of the Rector of Sofia University “St. Kliment Ohridski”, in a 

competition for the academic position of "Professor", Professional field 4.3. Biological sciences 

(Molecular Immunology – Complement System), field of higher education 4. "Natural sciences, 

mathematics and informatics", announced in State Gazette No. 32/15.04.2025 for the needs of the 

Faculty of Biology, Department of Biochemistry 

 

At the announced competition, the only candidate who submitted documents is Associate 

Professor Dr. Ivanka Georgieva Tsacheva from the Department of Biochemistry, Faculty of 

Biology, Sofia University “St. Kliment Ohridski”. According to the documents presented by the 

"Human Resources" department, the entire work experience in the area of over 30 years of 

Associate Professor Ivanka Tsacheva is in the Department of Biochemistry, which fully satisfies 

the requirements set out in the Law and the Regulations for its application. The materials submitted 

by the applicant are precisely prepared and completed in accordance with the legal requirements.  

 

Brief biographical data of the applicant 

Assoc. Prof. Dr. Ivanka Tsacheva was born on 05.05.1966 in Plovdiv. She completed her 

higher education at Sofia University "St. Kliment Ohridski" in 1991 with a degree in 

Biotechnological Processes with a specialization in "Genetic and Cellular Engineering" with a 

diploma thesis, entitled "Obtaining monoclonal anti-C3 antibodies by in vitro immunization", 

developed in the Department of Biochemistry. In 2003 she successfully defended her PhD thesis 

entitled "Analysis of the interaction of the C1q subcomponent of complement in the recognition of 

immunoglobulin and non-immunoglobulin ligands" in the same department. 
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Between 1991 and 2004, she was first appointed as an Assistant Professor in the 

Department of Biochemistry at Sofia University "St. Kliment Ohridski", and then successively held 

the positions of Senior and Major Assistant Professor. Since 2011, she has been an Associate 

Professor of Molecular biology (Molecular immunology) in the Department of Biochemistry. 

Over the years, Assoc. Prof. Dr. Tsacheva has periodically improved her professional 

qualifications by attending various courses, trainings and congresses organized by prestigious 

scientific institutions, such as the FEBS course on Basic techniques in cell and molecular biology, 

Aarhus University, Denmark, a three-month specialization at the MRC Immunochemistry Unit, 

Oxford University, Great Britain, etc. She is a member of EFIS through the Bulgarian 

Immunological Society. She is the winner of the EFIS Eastern Star Award for 2024. 

 

Scientific production and analysis of scientometric data 

The scientific output of Assoc. Prof. Tsacheva includes 41 publications, 1 textbook, 1 

dissertation abstract and 42 participations with reports and posters in national and international 

scientific forums. Of all scientific articles, 32 were published in international journals with an 

impact factor (IF) and/or Q rank, among which prestigious journals such as The Journal of 

Immunology (IF 6.5), Molecular Immunology (IF 4.9), International Journal of Biological 

Macromolecules (IF 7.7), Plant Physiology and Biochemistry (IF 6.1), International Journal of 

Molecular Sciences (IF 4.9) and Plants (IF 4.0) stand out. Twenty of these articles were published 

in journals belonging to the highest quartiles (Q1 and Q2) according to Scimago Journal Rank 

(SJR). The total impact factor of the presented scientific production is over 75, and the citation 

report shows 247 titles without autocitation. According to data from Scopus and Web of Science, 

Assoc. Prof. Tsacheva's Hirsch index is 9. 

For her participation in this competition, Assoc. Prof. Tsacheva has submitted 16 scientific 

publications that have not been reviewed in previous competitions for awarding scientific degrees 

or academic positions. Scientific articles in this competition make up 39% of the output presented 

in the Academic Report, and the analysis of publication activity over the years shows that after 

2020 she has published an average of 2.6 articles per year. This definitely demonstrates very 
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intensive scientific and research activity, especially for a university professor who also engages in 

significant teaching activity. 

Articles in this competition were published in journals with a total impact factor of 46.838, 

6 of them (37%) in journals with impact rank Q1, 6 (37%) in Q2, 2 (12%) in Q3 and 1 (6%) in Q4. 

This distribution well illustrates not only the intensity, but also the high quality of the scientific 

research conducted by Assoc. Prof. Tsacheva. 

The presented scientific production and the achieved scientometric data fully meet and, in 

most indicators, exceed the minimum requirements for awarding the academic position of 

"Professor". Data for fulfilling the requirements by indicators are presented as follows: 100 points 

from group В (with 100 points required), 212 points from group Г (with 200 points required) and 

180 points from group Д (with 100 points required). Assoc. Prof. Tsacheva actively participates in 

the preparation and scientific supervision of 3 doctoral students and 21 successfully defended 

graduate students in the master's programs, as well as in the development of research projects. 

Submitted materials also mention participation in 13 projects. The report indicates that she was the 

supervisor of 6 of them. The total amount of funds attracted by the candidate for the project is 

219,772 BGN. As a result of this intensive work, Associate Professor Tsacheva collects 246.45 

points from group E, with a required score of 150 points. 

 

Analysis of scientific contributions 

The scientific interests and published scientific results of Associate Professor Tsacheva are 

entirely in the field of the announced competition and are focused in 3 areas - 2 immunological and 

1 methodological: I. The complement system; II. Molecular mechanisms of autoimmunity related 

to complement proteins; III. Methodological contributions. 

Results published in the unreviewed to date publications fall into groups В and Г, according 

to tables 1 and 2 in Decree No. 26 of February 13, 2019 of the Council of Ministers for professional 

field 4.3. Biological Sciences. I will consider the presented articles, as systematized by the 

candidate, and in a summarized form I will present the most important scientific achievements from 

which the scientific contributions arise. 
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I. The complement system 

The study of the complement system (CS) is the main scientific topic in both immunological 

fields, on which Assoc. Prof. Tsacheva has been working for more than 15 years. 

The complement protein C1q is a complex biochemical structure. It is a complex of 18 

polypeptide chains of three types, which at the carboxyl terminus form six globular domains 

composed of three types of globular fragments, designated ghA, ghB, and ghC. For a long time, it 

was believed that the biological significance of the complement system was mainly expressed in 

its role as a link between the two components of the immune response - innate and acquired. In 

recent years, it has become known that C1q binds a large number of non-immunoglobulin ligands 

through its globular domains, because each of the globular fragments in them is capable of 

functioning both as an independent module and in combination with the other two. Based on this 

understanding, Assoc. Prof. Tsacheva and her group created an efficient expression system for each 

of the three globular fragments of C1q, which allows the identification of new binding sites in the 

globular domains of the molecule through various model ELISA systems. The globular fragments 

of C1q that are involved in the formation of the binding sites, their contact amino acid residues, 

and the nature of the interaction, for example with phosphatidylserine and human galectin-3, have 

been identified. The determination of the structure of the phosphatidylserine-binding site of C1q 

opens the possibility of studying the regulatory mechanisms of the homeostatic function of CS, 

which is associated with the activation of apoptosis and the elimination of apoptotic debris. These 

studies are presented in 3 publications, 2 of which fall into group “В”, belonging to Q1, and 1 in 

group “Г”, belonging to Q3. 

In this line of research, but studying the regulation of the classical CS activation pathway,  are 

5 more publications, 1 falling in group "В", belonging to Q1 and 4 in group "Г", with 1 belonging 

to Q1, 2 to Q2 and 1 to Q3. 

The classical activation pathway is the only dynamic parameter for the degree of CS activation 

and is directly dependent on the amount of immune complexes formed. This model makes the 

classical activation pathway a natural target for searching for components to regulate the 

inflammatory process. Assoc. Prof. Tsacheva and colleagues found that methanolic plant extracts 

from different species have high inhibitory activity оn inflammation. 
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II. Molecular mechanisms of autoimmunity related to complement proteins  

The first disease for which a human C1q autoantigen was identified was systemic lupus 

erythematosus (SLE). Anti-C1q antibodies are predominantly IgG isotype and are found in high 

titer in SLE patients with active lupus nephritis (LN). Assoc. Prof. Tsacheva and colleagues show 

that some of the lupus anti-C1q autoantibodies recognize epitopes in the globular domains of C1q 

(gC1q). Thus, autoantibodies against native C1q and its smaller fragments CLR (collagen-like 

fragment), ghA, ghB and ghC are detected in the sera of patients with LN. Assoc. Prof. Tsacheva's 

team investigated the autoantigenicity of C1q by analyzing the structural characteristics of the 

autoepitopes recognized by polyclonal anti-C1q antibodies isolated from sera of patients with LN. 

Using polyclonal antibodies as antigens for selection of anti-idiotypic scFv antibodies from the 

Griffin1 phage library, the team 1) selected 14 clones of anti-idiotypic scFv antibodies, of which 4 

clones showed high inhibitory activity in the recognition of C1q by lupus autoantibodies, 2) 

identified monoclonal scFv A1 as the most potent inhibitor of the recognition of C1q and its 

fragments ghA, ghB and ghC, 3) determined the in silico folding by molecular dynamics in the 3D 

structure of the scFv A1 clone, 4) indirectly localized a globular autoepitope of C1q for the first 

time, 5) hypothesized that cross-reacting anti-DNA antibodies may initially capture C1q in the 

context of an autoimmune response, converting it into an autoantigen, and as a result, anti-gC1q 

antibodies act as a trigger for the clinical onset of C1q-related autoimmunity, 6) found that potential 

inhibitors of C1q recognition by lupus autoantibodies among the selected anti-idiotypic antibodies 

were scFv clones F6, F9, and A12. These studies are presented in 2 publications, 1 of which falls 

into group "В" and belongs to Q1, as well as 1 in group "Г" belonging to Q4. 

In addition to the action of proinflammatory cytokines, increased activity of phospholipase 

enzymes of the A2 group (PLA2) - calcium-independent PLA2 (iPLA2), secretory PLA2 (sPLA2) 

and cytoplasmic PLA2 (cPLA2) - was also observed. The action of each phospholipase, as well as 

the synchronization between them, has a crucial role in maintaining the inflammatory process in 

the course of SLE. In a cohort of Bulgarian patients with systemic SLE and LN, Assoc. Prof. 

Tsacheva's team found that 1) the serum level of total phospholipase activity was elevated in a 

small group of the analyzed patients, 2) anti-C3 autoantibodies were present in a large part of the 

analyzed sera, but in low titers, 3) anti-factor H autoantibodies were detected with a low frequency, 

but with high titers, 4) PLA2 activity in SLE did not correlate with the titers of the measured 
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anticomplement autoantibodies, 5) in patients with increased serum phospholipase activity, the 

presence of iPLA2 enzymes or an oligomeric form of sPLA2/cPLA2 enzymes was detected. In 

addition, the team created high-affinity recombinant (scFv) anti-C3 antibodies that can be used to 

create antiidiotypic antibodies. These studies are presented in 2 publications falling into group "Г" 

and belonging to Q2.  

Assoc. Prof. Tsacheva also studies NETosis (a type of cell death), which contributes to the 

triggering of an autoreactive response in SLE, which develops years before the appearance of 

clinical symptoms. The team develops a mathematical model of the immune response during the 

initial stage of SLE, modeling the process of aberrant apoptosis and activation of macrophages and 

neutrophils leading to NETosis, and showing how NETosis contributes to the establishment of 

constant production of autoantigens. These results are presented in 1 publication, falling into group 

"Г" and belonging to Q1. 

III. Methodological contributions  

The methodological contributions are: 1) a scheme for optimized expression of soluble scFv by 

a 24-hour autoinduction cycle and IPTG was developed, 2) recombinant antibodies with a rich 

repertoire of specificities were generated by phage display, and 3) data for the creation of a protocol 

for combining iron oxide nanoparticles with scFv antibodies were summarized. Depending on the 

antigenic specificity of the scFv antibodies loaded on the nanoparticles, they could have a wide 

application in medicine. These contributions are presented in 2 publications falling into group "Г", 

1 of which belongs to Q2. 

 

Teaching activity 

As a habilitated university lecturer, Assoc. Prof. Tsacheva is actively involved in teaching. 

She currently teaches the Immunology lecture courses for the Bachelor's degree (Faculty of 

biology) in Molecular Biology and Biotechnology, as well as the elective Immunology lecture 

course for the Bachelor's degree in Biology, Biology and Chemistry, Biology and English 

language. She is also the titular of the mandatory lecture courses on Immunology in the Master's 

degree of Biochemistry, Genetic and Cellular Engineering, Industrial Biotechnology, Cell Biology 

and Pathology, as well as of the elective lecture course "Nutrition and Immune Response" in the 
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Master's program in Biochemistry, module Molecular Immunology. She also teaches the lectures 

on "Molecular Immunology" (in English) for incoming ERASMUS students at the Faculty of 

Biology. 

A contribution to the educational activity is also the jointly developed textbook "Protocol 

Notebook of Biochemistry", published by Sofia University "St. Kliment Ohridski", as well as the 

updating and development of new practical trainings and lectures on existing and new 

immunological disciplines. 

The presented data characterize Assoc. Prof. Tsacheva as a lecturer with intensive teaching 

experience in the field of immunology, covering all aspects of this activity - from the development 

and teaching of academic disciplines to the training of students and individual work with them. 

Assoc. Prof. Tsacheva is respected by her students and colleagues and enjoys the name of a highly 

qualified and erudite lecturer. 

 

Conclusion 

I have the pleasure of personally knowing Associate Professor Ivanka Tsacheva. She is an 

established lecturer and specialist with high professional qualifications, who maintains active 

scientific activity in the field of immunology. Her scientific output is significant in volume and 

quality and in most indicators exceeds the requirements for awarding the academic position of 

"professor" specified in the regulatory framework. She has extensive experience in leadership and 

teamwork, training doctoral and master's students, competencies and skills for shaping ideas, 

concepts and projects, as well as for implementing scientific publications. This gives me reason to 

confidently give my positive assessment and recommend to the Scientific Jury to elect Assoc. Prof. 

Dr. Ivanka Georgieva Tsacheva as "professor" in the professional field 4.3. Biological Sciences, 

with a scientific specialty "Molecular Immunology - Complement System".  

 

Sofia, 18.07.2025     

А member of the Scientific Jury: 

 

Prof. Jordan Doumanov DSc 


