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REVIEW

UNDER A COMPETITION FOR THE ACADEMIC POSITION OF ""PROFESSOR"

AT SOFIA UNIVERSITY "'ST. KL. OHRIDSKI"

I. Analysis of the candidate's career profile.

Assoc. Prof. Ivanka Georgieva Tsacheva has been building her academic career consecutively within
the Department of Biochemistry at Sofia University "St. Kliment Ohridski". Cl. After graduating in
Biotechnological Processes (1991) and PhD in Molecular Biology (2003), she went through all aca-
demic positions — Assistant Professor (1994), Senior Assistant (2002), Chief Assistant Professor
(2004) and Associate Professor (2011). Her profile has been enriched by international specializations
(FEBS course in Aarhus, 1994, and a three-month stay at the MRC Immunochemistry Unit, Oxford,
1996) and recognized with the "Eastern Star Award" of the European Federation of Immunological
Societies EFIS (2024), which testifies to the high visibility of her scientific results.

Her pedagogical activity is significant: from 1994 to the present Assoc. Tsacheva annually leads the
full cycle of exercises in molecular immunology and immunobiotechnology for bachelors and mas-
ters, and since 2003 she has been developing and reading a number of lecture courses - "Molecular
Immunology”, "Immunology", "Immunobiotechnology", etc., including training in English for stu-
dents under the ERASMUS program. She has supervised 21 thesis and has consulted or supervised
three PhD students, proving a sustained commitment to the training of young professionals.

Her research contributions focus on the structure-functional aspects of the complement system, the
autoantigenicity of C1q and C3, and the development of recombinant antibody technologies, these
areas naturally intertwined with her practical work in curricula and guided projects. Thus, the career
profile of Assoc. Tsacheva demonstrates sustainable development in the three key pillars — scientific
productivity, teaching and training — and clearly positions her as a mature researcher with interna-
tionally recognized expertise and proven academic leadership potential.

I1. General description of the submitted materials for the competition.
The submitted documents correspond in number and type to the required ones, being duly arranged.

I11. Evaluation of the candidate's scientific works for the overall academic development.

The corpus of 41 scientific articles by Assoc. Prof. Tsacheva, published in the period 2002 — 2025,
covers four thematic axes — structure-function and autoantigenicity of the complement system (mainly
C1q and C3), molecular mechanisms of autoimmunity and NETosis, selection and applied technolo-
gies with scFv-antibodies, as well as phytochemical and plant-biochemical models — which together
outlines a coherent scientific program; of these, 32 articles are in journals with an impact factor,
with a cumulative IF = 75.2, distributed as follows: Q1 — 10 publications (= 31 %), Q2 - 10 (= 31
%), Q3 -7 (=22 %), Q4 -5 (= 16 %); the additional nine papers are indexed in SJR or national
refereed journals. These statistics, combined with thematic unity and methodological innovations
(high affinity scFv, complement phytoinhibitors, NETose model), testifies to a sustainable and widely
recognizable academic development, in which basic discoveries about the complement system are
translated into applied solutions for diagnosis, therapy and biosensory.



V. Evaluation of the monographic work or equivalent publications submitted for par-
ticipation in the competition for ""Professor'* by the candidate/s.

Assoc. Prof. Tsacheva participated in the competition with two groups of publications, publications
equivalent to habilitation work and additional ones, all of which were published in refereed and peer-
reviewed journals. Out of a total of 16 publications submitted in the competition, 14 are in journals
with an impact factor (IF) and have a cumulative IF = 47.0, all of which are ranked by Journal
Citation Reports or SJR; The other two articles are in refereed journals from the national list or patent
journals, which guarantees full coverage with peer-reviewed sources.

By rank, the corpus looks like this: Q1 — 6 articles (= 38%), Q2 — 5 articles (= 31%), Q3 — 2 articles
(= 13%), Q4 — 1 article (= 6%), and for both without IF, alternative indexation was applied; thus,
79% of the published studies are in the top two quartiles, which underlines the sustainable publication
in internationally visible journals. Among the most prestigious works are the two articles in the In-
ternational Journal of Biological Macromolecules (IF = 7.7, Q1), which characterize new ligand-
binding domains of Clq; publication in Plant Physiology and Biochemistry (IF = 6.1, Q1) outlining
the regulation of metabolism by cytokines; ~These, together with the QI article in the Bulletin of
Mathematical Biology on the role of NETosis, form an innovative nucleus that examines the struc-
ture-functional aspects of the complement system and its relationship to autoimmunity. Thus, the
scientometric picture confirms the high international recognizable contribution of the candidate and
his systematic publication in journals with leading rank and visibility.

The unifying framework of the candidate’s scientific activity indicated in the habilitation work and
the additional refereed and peer-reviewed publications in the competition is the study of the molec-
ular mechanisms of the innate immune response — structural-functional studies of the comple-
ment system — and its key importance for the development of an autoimmune response; in this
context, two complementary sub-directions, natural modulators of the classical pathway, are also
considered in the face of plant complement inhibitors; molecular probes revealing the pathogenic
interactions between C1q and autoantibodies represented by anti-idiotypic scFvs directed against C1q
autoepitopes.

The publications in the habilitation paper (of course, the published equivalent corpus of scien-
tific papers) are grouped precisely around this key topic: (i) two papers map new ligand-binding
domains of C1q and show how phosphatidylserine and galectin-3 rearrange complement activation;
(i) a third study used anti-idiotypic scFvs to locate an autoepitope in gC1q fragments and character-
ized its effect on the autoantibody response; (iii) the fourth paper introduces plant extracts (Stachys
scardica) as selective inhibitors of the classical pathway, demonstrating a regulatory "natural test set"
for complement. Thus, the corpus forms a conceptual core that simultaneously reveals the structure-
functional specificity of C1qg and offers innovative approaches for pharmacological and immunother-
apeutic intervention.

Additional articles expand and deepen the same line. These include: a mathematical model demon-
strating how enhanced NETose "switches™ the complement-mediated innate response to an autoim-
mune regimen; recombinant scFvs with high affinity for C3 that further specify complement activa-
tion nodes; studies on the PLA2-dependent anti-C1g/C3 autoantibody response in SLE; as well as
additional phytochemical screenings of Plantago, Nepeta and Thus, the second group of publications
provides an experimental and theoretical "orchestra™ that consolidates the thesis that modulation of



the complement system — whether through natural molecules, antibody-based technologies or cell
modelling — is the key to understanding and mastering autoimmune processes.

Some of the publications dealing with the structural-functional studies of the complement system,
the role of NETosis in the induction of autoimmunity, etc. A coherent and highly significant scientific
line has been formed, which systematically reveals the molecular mechanisms of ligand recognition
in the complement protein C1qg and the importance of its conformational plasticity for this. The first
work describes structure-functional map of the interaction between C1q and phosphatidylserine — it
has been shown that the ghA domain is leading at the binding site, amino acids in the contact interface
and the role of Ca?" ions for binding have been identified, by combining experimental methods such
as ELISA and fluorescence spectroscopy with continuous (1 ps) in silica molecular dynamics. The
latter is an achievement in itself, due to its complexity. Typically, molecular dynamics simulations
are on the order of nanoseconds. The conformational plasticity of C1q and its individual globular
domains was quantified using fluorescence spectroscopy in five buffer media, thus identifying the
best buffer stabilization by HEPES + Ca**, a contribution important not only for the development of
all in vitro analyses of the complement system, but also with potential in the future crystallographic
characterization of C1g. which is a very difficult candidate due to its high flexibility. The first in the
literature description of galectin-3 as a high-affinity ligand of C1q is also presented, with localization
of its binding site (in silica molecular docking and 200 ns molecular dynamics), and the potential of
the complex to modulate the classical complement pathway is shown. This last contribution is signif-
icant, as a novel lectin-dependent recognition of -galactoside motifs from C1q is shown, expanding
its field of detection. Galectin-3 binding to damaged cell surfaces, pathogens, extracellular matrix or
microvesicles would mediate apoptotic clearance through phagocytosis, adds a novel endogenous
complement activation regulator as well as a regulator of alternative M2-macrophage activation.
These results open up a new direction for exploring the synergy between C1qg and Galekin-3 as pro-
moting the alternative pathway of macrophagial activation and what would be the role of anti-C1q
antibodies in SLE in this context.

These studies make groundbreaking contributions to global science by mapping in detail two hitherto
incompletely characterized C1q receptor surfaces and offering a new mechanistic bridge between
complement, galectin network, and cell apoptosis, a concept that opens the way to targeted immuno-
modulatory strategies.

Assoc. Prof. Tsacheva initiated and led a comprehensive research program, which for the first time
systematically studied the autoepitope architecture of the complement protein C1q in lupus nephritis.
She developed an innovative methodology for fractionation of patient anti-C1q antibodies according
to their epitopic specificity and through it found that the globular domain of C1q carries conforma-
tional autoepitopes different from the classical collagen-like region. selection by phage display, with
which it obtained a collection of anti-idiotypic scFv antibodies acting as structural analogues of au-
toepitopes. The most significant of them - branch Al - demonstrated a potent inhibitory effect on the
interaction between C1q and lupus autoantibodies, blocking the three globular domains simultane-
ously and thus proving the conformational nature of the target epitope. By constructing a three-di-
mensional model of scFv A1, Ass. Tsacheva was able to locate the putative autoepitope on the apical
zone of gC1q and revealed a critical relationship with a cross-reactive epitope for anti-DNA antibod-
ies. This discovery forms the basis for a new hypothesis regarding the mechanism of autoimmuniza-
tion, according to which anti-DNA antibodies can initiate the conversion of C1q to an autoantigen
through cross-reactivity. This work represents a fundamental contribution to the understanding of the



molecular basis of autoimmunity in systemic lupus erythematosus by proposing a novel mechanism
linking defective clearance of nuclear material to the conversion of C1q to an autoantigen, and laying
the foundation for the development of targeted inhibitors against anti-C1q reactions (novel therapeu-
tic targets) and creating a platform of recombinant antibodies with potential for clinical application
in the diagnosis and treatment of autoimmune diseases.

In connection with the above research, Assoc. Prof. Tsacheva participated in the development and
application of targeted phytochemical screening, which proved that methanol extracts from the Bal-
kan medicinal plants Stachys thracica, Stachys cardiaca, Nepeta nuda and Plantago atrata suppress
the classical complement pathway almost to complete haemolytic blockade; thus, a new group of
natural molecules capable of regulating the only dynamically varying component of the system — the
C1-dependent cascade, whose overactivation is the basis of a number of autoimmune and chronically
inflammatory conditions. Through this approach, the work adds an original contribution to world
science, proposing a natural, low-toxic strategy for fine-tuning inflammation control and opening up
prospects for the development of phytotherapeutic or nature-led lead compounds against comple-
ment-mediated diseases.

Phospholipases A2 are directly related to the activation of inflammatory mediators, and they support
the recognition of early apoptotic phenomena with exposure of phosphatidylserine and the binding of
the complement (C1q) to these cells. However, defective clearance makes C1q a target for autoanti-
bodies, thus the role of phospholipases A2 is twofold — they indirectly enhance both complement
activation and anti-C1q autoimmunity. characteristic of lupus nephritis. In this regard, Assoc. Tsa-
cheva initiated and conducted the first quantitative study of phospholipases A2 in a Bulgarian cohort
with systemic lupus, in which she demonstrated that the increased serum activity of phospholipases
A2 is characteristic of the subgroup of patients with a more severe clinical picture, but does not show
a direct dependence on anti-C3 and anti-factor H autoantibody titers, thus clarifying the role for the
maintenance of inflammation in SLE and the lack of exclusivity due solely to this type autoantibodies.
The first high-affinity recombinant scFv antibodies against human C3 were also created, selected by
a phage display with a stepwise decreasing antigen concentration, identifying four branches that rec-
ognize C3 and the C3b fragment and can serve both as a model of competitive binding with natural
autoantibodies and as a basis for future complement activation inhibitors. In this way, it contributes
simultaneously to a better understanding of the mechanistic role of phospholipase enzymes in the
inflammatory environment of SLE and for the construction of molecular tools for mapping and po-
tential therapeutic modulation of C3 autoantigenicity.

A model has been proposed offering a comprehensive quantitative framework that links increased
NETose (formation of extracellular traps from expelled nuclear DNA and histone proteins), ineffi-
cient clearance of apoptotic residues, and activation of innate immunity, showing how these pro-
cesses collectively form "bifurcation” thresholds at which the immune system is transferred from
physiological equilibrium (in which the autoantigen is effectively cleared) to a sustained autoimmune
regimen with possible intermittent exacerbations (with high levels of autoantigen and persistently
activated); With this, he demonstrated a causal mechanism for the initiation and maintenance of lupus
pathology, identified specific parameters as potential therapeutic targets, and introduced concepts of
"bistability” and "multistability” that explain the clinical fluctuations between remission and seizure.
The model shows how from a bistable state with both healthy and disease-existing states, the increase



in NET-productivity alone is enough to "trigger" an autoimmune regime, inducing a "breaking point"
and a transition to pathology.

Last but not least are the methodological contributions of Assoc. Prof. Tsacheva. Her methodological
developments provide a complete experimental platform, from selection and large-scale production
of single-stranded antibody fragments to their multi-purpose functionalization. This accelerates fun-
damental and applied research in immunology, nanobiotechnology and plant biochemistry. The opti-
mized expression scheme guarantees high yields of active scFv and thus facilitates structural model-
ling of autoepitopes, while the possibility of conjugation to iron oxide nanoparticles opens the way
to a new generation of biosensors and antimicrobial platforms. The added proteomic analysis in plants
expands the applicability of the developed techniques beyond immunology, proving their versatility
and contribution to interdisciplinary research: optimized scheme for expression and affinity purifica-
tion of soluble scFv with high concentration and preserved affinity; application of phage display for
selection of high-affinity scFvs and for the creation of anti-idiotypic analogues allowing structural
mapping of autoepitopes; functionalization of iron oxide and other solid carriers through scFv His-
tag, leading to potential biosensors and antimicrobial nanomaterials; development of a universal plat-
form for large-scale production and application of scFv, regardless of their antigenic specificity.

All scientific and applied contributions of Assoc. Tsacheva is presented as a profound and complex
researcher capable of generating and expanding scientific directions, creating research schools and
generating innovative technological solutions with application in medicine and biotechnology.

V. Reflection (citation) of the candidate's publications in national and foreign literature
(publication image).

Assoc. Prof. Dr. lvanka Tsacheva is clearly recognizable in the scientific community, which is evident
from her scientometric profile. As of the date of her candidacy, a total of 247 citations of her scien-
tific papers have been reported, of which 168 (=68%) are indexed in Web of Science and Scopus
showing a lasting interest in the topics of the complement system and autoimmunity. The candi-
date's h-index is 10, certified in the Scopus report, which exceeds the minimum threshold for the
position of "Professor" (h > 8) according to the internal rules of Sofia University. In addition, her
portfolio contains three key publications, cited more than 20 times, which confirms the high visibility
of her leading results.

The analysis of citations shows that the most references are collected by studies on the structure and
autoantigenicity of C1q, as well as works related to anti-idiotypic scFv antibodies that localize au-
toepitopes in systemic lupus erythematosus. These articles are cited by authors from Europe, North
America, and Asia, including in review papers on immune tolerance, pathogenesis of autoimmune
diseases, and bio nanotechnology applications of recombinant antibodies, which testifies to the inter-
disciplinary response of her work. The ratio between the total number of citations and the number of
her publications (16 articles from groups | and 11, all with impact rank) shows an average of <15
citations per publication, a value comparable to international standards in the field (at the Essential
Science Indicators (ESI) field baseline of about 20.4 global average for immunology).

The sum of 168 independent citations in WoS/Scopus exceeds the required minimum of 100 for a
professorial position and is a convincing indicator of Assoc. Prof. Tsacheva's place among the leading
researchers working on the molecular mechanisms of innate immunity. In conclusion, it can be argued
that her publication image is stable and growing, combining high citations, a strong thematic core



and international response — prerequisites for sustainable future development and for the establish-
ment of new scientific schools in the field of complement science and autoimmunity.

V1. Complex, qualitative assessment of the educational, methodological and teaching
activities, incl. scientific supervision of students, PhD students, postgraduates.

Assoc. Prof. lvanka Tsacheva has been maintaining a consistent and rich teaching activity for
three decades. Since 1994 she has been supervising all practical exercises in molecular im-
munology and immunobiotechnology, and since 2003 she has been developing and leading
six lecture courses (“Molecular Immunology”, "Immunology”, "Immunobiotechnology”,
"Cellular and Molecular Mechanisms of the Immune Response”, "Regulation and Control of
the Immune Response” and Training in Immunology in English for Foreign Students under
the Immunology Program). ERASMUS), including in English for the ERASMUS pro-
gramme, training an average of 80-90 Bachelors and Masters annually. As a scientific mentor
Assoc. Tsacheva has completed 29 diploma theses, one successfully defended doctoral dis-
sertation and has consulted two more PhD students in the process of preparation; the thematic
diversity covers the autoantigenicity of C1g, mathematical modelling of NET and phytochem-
ical approaches, which shows her ability to integrate current research issues in the training of
young specialists.

Assoc. Prof. Tsacheva has a leading role in the project activity: out of a total of 13 research
projects for the period 1994-2024, she is a leader in 6 (46%) and a key participant in the
remaining 7. The main sources of funding are the National Scientific Research Fund at the
Ministry of Education and Science (8 projects), the internal fund of Sofia University "St.
Kliment Ohridski”. Cl. Ohridski" (4 projects) and the international educational program
TEMPUS (1 project). The topics she leads — from biomedical applications of recombinant
antibodies and phospholipase biomarkers in SLE to structural-functional studies of C1q —
create direct opportunities for the involvement of students and PhD students, which Assoc.
Tsacheva realized through joint publications and diploma assignments.

The synergy between teaching, scientific guidance and project management ensures a high
efficiency of her methodological work: the expression protocols for scFv, model systems for
complement studies and phytochemical screenings developed by her are used simultaneously
as teaching demonstrations, diploma assignments and experimental packages in projects. This
complex accumulation of experience and resources demonstrates that Assoc. Tsacheva not
only transmits knowledge, but creates a sustainable environment for its practical application
and for the growth of the next generation of researchers.

VII. Critical remarks and recommendations.
| have no critical remarks.



VIII. Overall assessment of the candidate's compliance with the minimum requirements
and quantitative scientometric indicators under the Regulations for the Development of
the Academic Staff of Sofia University ""St. Kliment Ohridski". Kliment Ohridski** and
the specific criteria of this competition

In accordance with the requirements of the Regulations on the terms and conditions for acquiring
scientific degrees and occupying academic positions at Sofia University "St. Kliment Ohridski™ —
which applies the minimum national thresholds set out in Art. 26 of the Law on the Protection of
Persons with Disabilities Act — Assoc. Prof. lvanka Tsacheva, PhD covers and exceeds all the neces-
sary quantitative indicators for the academic position of "Professor" in the professional field 4.3.
Biological Sciences (Molecular Immunology).

Minimum for Candidate sum

Indicator group "Professor” achieved Preponderance
A (dissertation ""Doctor"") 50 pts. 50 pts.
B (habilitation) 100 pts. 100 pts. -
D (publications outside the habilitation.) 200 pts. 212 p. +12 pts.
E (citations in Wo0S/Scopus) 100 pts. 180 pts. +80 pts.
E (projects, manuals, textbooks) 150 pts. 246.45 tons. +96.45 pts.

In total, Assoc. Prof. Tsacheva scored 788.45 points against a required minimum of 600,
which is an excess of more than 30%. The most significant predominance was reported in
group E, where the high project activity (6 projects as a leader and another 7 as a participant,
with attracted funds of BGN 219,772) and the published university textbook create a strong
argument for sustainable research and methodological leadership. The candidate submitted
180 points of citations — almost double the threshold — which correlated with an H-index of
10 and 168 independent references in international databases showing lasting scientific visi-
bility.

Conclusion: Assoc. Prof. Ivanka Tsacheva fully fulfils and significantly exceeds the man-
datory quantitative criteria and scientometric indicators of Sofia University "'St.
Kliment Ohridski*. Kliment Ohridski** and the specific requirements of the current
competition. Her predominance in groups D, D and E certifies a balance between highly
effective scientific production, international citation and active project and educational-meth-
odological activities, which makes her perfectly suitable for occupying the academic position
of ""Professor"’.

IX. Conclusion — Assoc. Dr. Ivanka Georgieva Tsacheva fully meets the mandatory and
specific conditions and scientometric criteria for the academic position of **Professor*'?

Assoc. Prof. Dr. Ivanka Georgieva Tsacheva fully meets all mandatory and specific conditions, as
well as the quantitative scientometric criteria defined in the Regulations for the Development of the
Academic Staff of Sofia University "St. Kliment Ohridski". Kliment Ohridski" and in the announce-
ment of the competition. Due to the proven scientific, methodological and teaching achievements and
the significant exceeding of the minimum requirements, she is the appropriate candidate for the aca-
demic position of ""Professor™.



| strongly recommend to the Scientific Jury to choose Assoc. Prof. Dr. Ivanka Georgieva Tsacheva
to occupy the academic position of ""Professor"".



