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1. Brief Scientific Biography of the PhD Candidate

Kristian Ivanov, author of the present dissertation, was born in 1993. In 2012, he
completed his secondary education at the Henry Ford Vocational High School of Transport
and Energy in Sofia. In 2016, he graduated with a Bachelor's degree in Biology from the
Faculty of Biology at Sofia University “St. Kliment Ohridski”, and in 2018 he obtained a
Master's degree in Environmental Biotechnology within the professional field of
Biotechnology.

His Master's thesis was entitled: "Elimination of Organic Pollutants during Plasma
Treatment of Model Wastewaters — Chemical and Enzymological Parameters. "
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Since 2021, he has been enrolled as a part-time PhD student while simultaneously
serving as an Assistant Lecturer in the Department of Botany at the Faculty of Biology.
As a result of the successful implementation of his doctoral research plan and his work
within the Department of Botany, the present dissertation has been completed, internally
reviewed, and approved for public defense.

I have known Kristian Ivanov since his studies at the Faculty of Biology and was
one of his lecturers during the Master's programme. Even at that time, he distinguished
himself through his strong interest in gaining profound knowledge of diverse biological
objects and their role in preserving biodiversity and the planet's biological resources.
Later, he expanded these interests through a deeper understanding of metabolic
processes and the applied aspects of biological sciences directed toward the development
of valuable biotechnological products contributing to the advancement of the Bioeconomy
and Circular Economy.

I believe that his work with the resources of the Living Algal Collection of Sofia
University (ACUS), under the guidance of distinguished national and international experts,
has further shaped him into a young and undoubtedly talented scientist whose work I
have the pleasure to review.

2. General Characteristics of the Dissertation

The dissertation addresses a highly relevant and scientifically significant topic
related to the taxonomic characterization of selected strains from the Living Algal
Collection of Sofia University “St. Kliment Ohridski” (ACUS).

The study is particularly valuable because it combines the classical algological
tradition with modern trends in culture-based systematics, biodiversity conservation, and
the application of valuable algal cultures in medicine, cosmetics, food industries,
biotechnology, and bioremediation.

The dissertation comprises 170 pages and includes: Introduction — 2 pages;
Literature Review — 38 pages; Aim and Objectives — 2 pages; Materials and Methods —
12 pages; Results and Discussion — 86 pages; Conclusions — 4 pages; Final Summary — 2
pages; Contributions — 2 pages; References — 298 sources; The dissertation contains 41
figures and 3 tables.

The structure is well balanced and logically organized. It fully complies with the
requirements for doctoral dissertations in the field of Biological Sciences, specialty Botany.
The sections are coherently interconnected and build a complete scientific concept that,
while representing a finished stage of research, opens broad perspectives for future
studies on the metabolism of valuable algal cultures and their molecular and
biotechnological characteristics.

I would also like to emphasize that the detailed taxonomic descriptions and the
high-quality microscopic images included in the dissertation make it a valuable
educational resource for students and specialists.



The dissertation is written in a clear scientific style, demonstrates excellent
command of specialized terminology, and is richly illustrated with colour micrographs
obtained by light microscopy, transmission electron microscopy (TEM), and scanning
electron microscopy (SEM).

Already in the introduction, the author convincingly outlines the importance of
living algal collections as:

Biodiversity conservation centres;

Genetic resource banks;

Scientific and educational infrastructures;
Foundations for future biotechnological applications.
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Particularly impressive is the author's understanding of the role of culture
collections in modern polyphasic taxonomy and applied phycology.

3. Relevance and Scientific Significance of the Topic

The topic is highly contemporary and timely from biological, applied, and
educational perspectives.

Over recent decades, living algal collections have become increasingly important
worldwide due to: The need to preserve genetic resources; 2. Advances in biotechnology;
3. Growing interest in microalgae as sources of biologically active compounds; 4. Their
applications in ecology, medicine, pharmacy, and energy production.

The doctoral candidate correctly emphasizes that taxonomic characterization is
fundamental for: reliable identification; future cryopreservation; biotechnological
exploitation; international exchange of cultures.

Particularly important is the focus on ACUS—one of the few registered living algal
collections in the region and a collection of national importance for Bulgaria, housed
within the Faculty of Biology of Sofia University. This gives the dissertation not only
fundamental scientific value but also strategic importance for the conservation of national
biological resources.

4. Evaluation of the Literature Review
The literature review is one of the strongest components of the dissertation.

It is based on 288 references, of which 60 have been published during the last five
years (2021-2026). For a dissertation in taxonomy and algal collections, this proportion
is fully acceptable because classical taxonomic and floristic sources inevitably constitute
an essential part of the literature base.

The review is comprehensive, well structured, and demonstrates the candidate’s
profound understanding of: global trends in algal collections; algal taxonomy and
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cultivation; international registries and infrastructures; applications of microalgae in
diverse sectors.

A particularly valuable aspect is the systematic overview of living algal collections
worldwide. The author shows that Europe hosts 41 collections, Asia 17, and North
America 10. A detailed comparative analysis has been performed, including addresses
and web resources, thereby giving this section not only bibliographic but also independent
analytical value.

I highly appreciate: the geographical systematization of collections; the inclusion
of registration data; the analysis of specialization and scientific orientation of different
collections; the comparative approach employed throughout the review.

The detailed presentation of ACUS, its history, international registration, and
scientific role is also noteworthy. The literature review demonstrates excellent
bibliographic culture, critical analytical thinking, and strong familiarity with international
scientific literature.

5. Aim and Objectives

The aim and objectives are clearly formulated. The overall objective is to provide
a taxonomic characterization of selected algal strains from ACUS. To achieve this goal,
seven specific objectives have been established, logically related to:

o taxonomic revision;

« maintenance of culture strains;

o development of ACUS;

« modern requirements for algal collections;

« preparation of microphotographs;

» assessment of biotechnological potential based on published literature.

The objectives are realistic, scientifically justified, and successfully accomplished.
6. Materials and Methods

The study is based on 75 algal strains from ACUS, including:39 soil strains; 36
aerophilic strains. These strains belong to different evolutionary lineages, ecological
groups, and conservation categories. The scale of the experimental work is illustrated by:
92 Petri dishes incubated; 150 culture tubes maintained; 518 temporary microscopic
preparations examined.

The methodological approach is appropriate, modern, and fully consistent with the
research objectives. The following methods were employed: isolation and cultivation
techniques; light microscopy; SEM and TEM; morphological and taxonomic analyses.



The methodology demonstrates: excellent laboratory training; a high level of
practical expertise; proficiency in managing algal culture collections; strong competence
in algal taxonomy.

7. Evaluation of Results and Discussion

The “Results and Discussion” section represents the core scientific value of the
dissertation. In my assessment, the results possess substantial scientific, applied, and
educational significance. They are carefully presented, logically organized, and discussed
using appropriate academic language. The candidate has carried out extensive taxonomic
investigations on selected ACUS strains. The descriptions are detailed, well substantiated,
and excellently illustrated.

The results demonstrate: 1. High analytical capacity and observational skills; 2.
Strong taxonomic competence; 3. Ability to interpret morphological characteristics; 4.
Understanding of modern systematic concepts; 5. Excellent skills in producing and
analysing high-quality microscopic and electron-microscopic images.

Particularly valuable is the fact that the investigations were performed on cultured
strains, significantly increasing the reliability of observations and providing opportunities
for future comparative and molecular studies.

Among the most important findings are: 1. Taxonomic characterization of 75 cultured
algal strains using light and electron microscopy; 2. Identification of two species new to
the algal flora of Bulgaria: Coelastrella rubescens (Chlorophyta); Botrydiopsis constricta
(Ochrophyta); 3. Demonstration that 25 strains have decreased cell size during long-term
cultivation; 4. Observation of morphological change in one strain from oval to polyhedral
shape; 5. Establishment that seven strains maintained in ACUS represent unique global
holdings not deposited in any other algal collection worldwide; 6. Assessment of the
biotechnological potential of the investigated strains through comparison with published
literature.

These results form the basis of seven well-founded conclusions, which I fully
accept.

8. Scientific and Applied Contributions and Biotechnological Potential

The dissertation contains clearly identifiable original scientific and applied
contributions. The author formulates nine contributions, which possess both fundamental
and applied significance while also outlining substantial future biotechnological
perspectives.

The study: 1. Expands knowledge on the morphology and taxonomy of aeroterrestrial
and cultivable algae in Bulgaria; 2. Provides a comprehensive overview of global living
algal collections; 3. Highlights the importance of culture collections in modern polyphasic
taxonomy; 4. Strengthens the scientific and international visibility of ACUS; 5. Establishes
a reliable basis for future molecular, phylogenetic, and biotechnological studies.



I particularly appreciate that the dissertation goes beyond traditional descriptive
taxonomy and creates a solid scientific foundation for future applications of algal strains
as valuable biological resources.

Today, culture collections are regarded not merely as taxonomic repositories but
as strategic biological resource centres with applications in:biotechnology; environmental
technologies; green economy; circular bioeconomy; pharmaceuticals; agri-
biotechnology;climate and environmental solutions. In this respect, the dissertation
possesses exceptional value.

9. Fulfilment of the Individual Doctoral Plan

Assistant Kristian Ivanov has successfully completed all requirements of his
doctoral programme and passed all examinations stipulated in his individual doctoral plan.

According to the institutional requirements, he has achieved 90 points, exceeding
the minimum requirement of 80 points. These include: approved dissertation thesis — 50
points; one Q1 journal publication — 25 points; one book chapter/monograph chapter —
15 points. The Q1 publication has already received one citation.

Beyond the dissertation topic, he is first author of one publication and co-author
of five additional papers in prestigious journals, collectively receiving 13 citations. He has
participated in:10 scientific and educational projects; 4 conferences directly related to the
dissertation; 9 additional national and international scientific events.

These activities demonstrate the dissemination and recognition of the dissertation
results within the scientific community.

10. Critical Remarks, Recommendations and Personal Impression
My overall evaluation of both the dissertation and its author is highly positive.

My recommendations are entirely constructive: 1. Future studies could benefit
from broader molecular-genetic analyses to support certain taxonomic determinations. 2.
Some sections of the literature review are excessively detailed compared with the
experimental part. 3. Additional synthetic tables and comparative schemes could further
facilitate data interpretation.

I have known the candidate since his Bachelor's and especially Master's studies. I
highly value his qualities as a modest, communicative, proactive, diligent, and persistent
researcher.

I would particularly emphasize his exceptional scientific curiosity, creativity in
experimental design, loyalty toward colleagues and collaborators, ability to integrate
effectively into research teams.



11. Conclusion

The submitted dissertation represents an independent, comprehensive, and
completed scientific study addressing a highly relevant topic through clearly defined
objectives, appropriate methodology, and significant scientific and applied contributions.

The dissertation demonstrates that the doctoral candidate: 1. Possesses profound
theoretical knowledge; 2. Masters modern methods in algology; 3. Is capable of
conducting independent scientific research; 4. Demonstrates high scientific competence
in the field; 5. Has successfully fulfilled all requirements of his doctoral programme.

The dissertation fully complies with the requirements of the Academic Staff
Development Act of the Republic of Bulgaria, its implementing regulations, and the
regulations of Sofia University “St. Kliment Ohridski” concerning the award of the
educational and scientific degree of Doctor (PhD).

Based on the above, I give my unequivocally positive evaluation of the
dissertation and strongly recommend that the Scientific Jury appointed by
Rector’s Order No. RD38-219/04.05.2026 award Kristian Rosenov Ivanov the

Educational and Scientific Degree of DOCTOR (PhD) in Professional Field 4.3
Biological Sciences, Scientific Specialty "Botany”.
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