OPINION

by Prof. Anastasiya Petrova Mihaylova, PhD

Clinic of Clinical Immunology with Stem Cell Bank, University Hospital "Aleksandrovska" -
Sofia, external member of the Scientific Jury appointed by Order No. RD-38-280/09.06.2025
of the Rector of Sofia University "St. Kliment Ohridski"

REGARDING: Competition for the academic position of "professor" in professional field 4.3.
Biological Sciences (Molecular Immunology - Complement System) for the needs of the
Faculty of Biology of Sofia University "St. Kliment Ohridski”, announced in the State
Gazette, issue 32 of 15.04.2025.

GENERAL DATA ABOUT THE CANDIDATE

The only candidate for the academic position “Professor™ is Assoc. Prof. Ivanka
Georgieva Tsacheva, PhD. The submitted set of materials on electronic media is in
compliance with the Regulation for holding academic positions and include all required
documents. The candidate in the competition has graduated from Sofia University "St.
Kliment Ohridski", master degree in "Biotechnological Processes". After that she went
through all stages of her academic career — assistant, senior assistant, chief assistant, associate
professor at the Department of Biochemistry of the Faculty of Biology. She successfully
defended PhD thesis on the topic: "Analysis of the interaction of the complement Clq
subcomponent in the recognition of immunoglobulin and non-immunoglobulin ligands" and
acquired the educational and scientific degree "doctor" in the scientific specialty "Molecular
Biology". Assoc. Prof. Tsacheva has a proven interest in the professional field of the
competition - Biological Sciences (Molecular Immunology - Complement System). She
specialized in renowned world universities (Aarhus University, Denmark: Oxford University,
UK), which undoubtedly contributed to her professional development as a specialist in

molecular immunology, as well as to the development of her scientific research activities.

II. CHARACTERISTICS AND EVALUATION OF THE CANDIDATE
* Teaching activities

The participant in the competition stands out as a long-standing teacher with
significant annual classroom and extracurricular activity. She has introduced a cycle of
exercises in molecular immunology for students of the 4th and 5th year of the specialties

"Biochemistry and Microbiology" and "Biotechnological Processes”. In the period 1994-2010
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she done a full schedule of practicals in Molecular Immunology. Expression and Regulation
of the Immune Response, Immune Biotechnologies. As an assoc. professor since 2011 Ivanka
Tasheva is the holder of several mandatory and elective lecture courses in bachelor's and
master's programs: "Introduction to Immunobiotechnologies”, "Immunology"”, "Molecular
Immunology”, "Immunobiotechnologies”, "Cellular and Molecular Mechanisms of the
Immune Response", "Regulation and Control of the Immune Response"”. "Nutrition and
Immune Response". She also participates in teaching in English. She is a co-author in writing
teaching aids - a protocol notebook of biochemistry. Assoc. Prof. Tsacheva has supervised 21
successfully defended diplomas in master's programs in "Biochemistry" and "Genetic and
Cellular Engineering", 15 of which concerned the competition period. She was a scientific
advisor to a full-time doctoral student (2008 - 2011). She is currently the supervisor of two

full-time doctoral students.

* Expert scientific activity

Assoc. Prof. Tsacheva has been a member of scientific juries in competitions for
academic positions - chief assistant and associate professor, as well as in procedures for the
defense of "PhD" theses. She has reviewed articles for renowned journals: Clinical
Immunology, Kidney Failure, Abstracts ECI 2021, International Journal of Biological
Macromolecules, Microbial Cell Factories, Exploration of Immunology. Journal of
Agricultural and Food Chemistry, Renal Failure. Assoc. Prof. Tsacheva also has
administrative and management experience such as: Head of the master's program
"Biochemistry" with modules "Molecular Biology", "Molecular Immunology". "Molecular
Diagnostics"; Member of the Council of the specialty in Molecular Biology: Member of state
examination committees for bachelors and masters. As a logical step, she was elected Head of

the Department of Biochemistry (from July 2024).

* Research activity

The scientific production of Assoc. Prof. Tsacheva is represented by 41 scientific
publications, of which 32 in journals with an impact factor or SJIR (Total IF — 75.164). For
participation in the competition for “Professor” she presents 16 publications in journals with
an impact factor — IF 46.838. In more of them she is the last author, which unequivocally
shows her undeniable leading participation. It should be underlined that from the beginning of
her research activity, the candidate’s scientific interests were clearly expressed and focused on

molecular immunology and the complement system, specifically on the so-called by her
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amazing C1q molecule in health and in pathology (mechanisms of autoimmunity). This has
allowed her to develop in depth and in detail the issue. The research of Assoc. Prof. Tsacheva
is highly appreciated by the scientific community, as evidenced by the significant number of
citations - 247, of which after the associate professorship - 186, and her publications are cited
in prestigious scientific journals. She is also actively participated in 13 scientific projects,
being the leader of 6 of them. The scientific production of the participant in the competition
has become known to the national and international scientific community through her

participation in an enviable number of forums.

Meeting the minimum state requirements for the academic position of "Professor”

According to the minimum national requirements of the Law on the Development of
Academic Staff in the Republic of Bulgaria. the Regulations for its implementation, as well as
the criteria for development of the academic staff of Sofia University in area 4. Natural
Sciences, Mathematics and Informatics, Professional Direction 4.3. Biological Sciences
(Molecular Immunology - Complement System), the indicators of Assoc. Prof. Tsacheva are
as follows:

- Group "A" - Successfully defended dissertation for awarding PhD degree - (50 out of 50
points)

- Group "B" - Habilitation work or scientific publications in editions - 4 publications with
rank Q1 are presented (100 out of 100 points)

- Group "G" - Scientific publication in refereed and indexed in world databases editions - 12
publications (with rank QI - 2 pes., with Q2 - 5 pcs., with Q3 - 2 pes. and with Q4 - 1 pc.) -
(212 points out of 200 points)

- Group "D" - Citations in scientific publications, monographs, collective volumes and
patents, referenced and indexed in world-renowned databases with scientific information - 90
citations in Scopus without auto-citations (180 points out of 100 pt.)

- Group "E" - Supervision of PhD students, supervision or participation in international,
national scientific and scientific-educational projects, attracted funds, authorship of textbooks
and manuals - (246.45 out of 150 pts).

The current candidacy exceeds the minimum state requirements for the academic position

"Professor" (788.45 pts out of the required 600 pts).

* Main scientific contributions



Assoc. Prof. Tsacheva has significant scientific contributions in the field of biochemistry and
molecular immunology, which can be summarized in two thematic areas: 1. Complement
system (CS) — with a main focus on functional characteristics of the Clq molecule of the
classical complement activation pathway. 2. Molecular mechanisms of autoimmunity
associated with CS proteins, specifically in the autoimmune disease systemic lupus
erythematosus (SLE).

The more significant contributions in the first area can be summarized as follows:

- An effective system for the expression of each of the three globular fragments of Clq has
been created. which allows the identification of new binding sites in the globular domains of
the molecule.

- The binding sites of C1q for phosphatidylserine and for human galectin-3 (Gal-3) have been
localized. Binding of phosphatidylserine to the globular domains of Clq is fundamental to the
clearance of apoptotic debris. Galectin-3 is the most recently identified ligand of Clq. The
interaction of Gal-3 with Clq has been analyzed for the first time, which may open up new
applications for this protein-protein complex.

In the second direction, related to autoimmune pathology, the main contributions include:

- For the first time, results were published showing that part of the anti-C1q autoantibodies in
SLE recognize epitopes in the C1q globular domains (gC1q). In the sera of patients with lupus
nephropathy, autoantibodies against native Clg, against the terminal collagen-like fragment
(CLR) and against the three types of globular fragments - ghA, ghB and ghC were detected.
The identified autoepitopes of C1q are both sequential and conformational.

- In the course of research on C1q autoantigenicity, a high inhibitory activity was found in the
recognition of Clq by lupus autoantibodies. By screening anti-idiotype scFv antibodies from
the Griffinl phage library, the monoclonal scFv Al was found to be the most potent inhibitor
of C1q recognition and its fragments ghA, ghB, and ghC. A 3D model of Al was generated.
which showed the similarity of the CDRs to the apical region of gClq, thus indirectly
localizing a globular autoepitope of Clq for the first time. In addition, the VH CDR2 of Al
mimics the GSEAD sequence in ghA, which is thought to be a cross-recognized epitope by
anti-DNA and anti-Clq antibodies. This suggests that cross-reacting anti-DNA antibodies
may initially capture Clq 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 Clg-
related autoimmunity. Other potential inhibitors of C1q recognition by autoantibodies in SLE

have also been identified, namely the scFv clones F6, F9 and A12.



- The study on correlation of phospholipase activity and anti-complement autoantibodies
demonstrates: increased serum level of total phospholipase activity in a small group of the
analyzed patients; presence of low-titer anti-C3 autoantibodies in a large part of the analyzed
sera; low frequency of anti-factor H autoantibodies. but with high titers; presence of iPLA2
enzymes or oligomeric form of sPLA2/cPLA2 enzymes in patients with increased serum
phospholipase activity.

- Although weakly immunogenic, the complement protein C3 is a target for autoantibodies in
SLE, and its autoantigenicity has not yet been well studied. In an attempt to study the
molecular aspects of the C3 autoantigenicity and the localization of its autoepitopes, Assoc.
Prof. Tsacheva and colleagues created high-affinity recombinant (scFv) anti-C3 antibodies. In
the case of competing with natural autoantibodies for C3 binding, recombinant antibodies can
be used to generate anti-idiotype antibodies.

Another scientific topic is related to modeling the process of NETosis in SLE. Data have been
accumulated on aberrant NETosis in SLE. which may contribute to the disruption of self-
tolerance, but may also be a specific therapeutic target for the treatment of lupus. During the
candidate's scientific research in this direction, a mathematical model of the immune response
in the initial stage of SLE has been developed, modeling the process of aberrant apoptosis and
activation of macrophages and neutrophils, leading to NETosis. The model shows that the
increased release of autoantigens from NETosis is a sufficient condition for the generation
and maintenance of apoptotic debris.

In addition to the fundamental contributions, the candidate also has methodological
contributions, of which the development of a scheme for optimized expression of soluble scFv
through a 24-hour cycle of autoinduction and IPTG induction should be emphasized.

I would like to draw attention to the fact that some of the fundamental contributions may have

promising applications in medical practice in autoimmune pathology.

[1I. CONCLUSION

The materials provided to me for my opinion meet the mandatory requirements of the
Law on the Development of the Academic Staff in the Republic of Bulgaria, the Regulations
for its implementation, as well as the Regulations on the terms and procedure for acquiring
scientific degrees and occupying academic positions at Sofia University "St. Kliment
Ohridski". The candidate for the academic position "Professor" is a well-established scientist
and experienced lecturer. She has a rich scientific production, covering and exceeding the

required scientometric criteria necessary for acquiring the title "Professor". Based on the
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analysis of the teaching, research and professional activities of the candidate participating in
the competition, I strongly recommend that the esteemed Scientific Jury award the academic
title "Professor" in Area 4. Natural Sciences, Mathematics and Informatics, Professional Area
4.3. Biological Sciences (Molecular Immunology - Complement System) to Assoc. Prof.

Ivanka Georgieva Tsacheva.

24.07.2025 \
Prof. Anastasiya Mihaylova, PhD



