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The dissertation thesis submitted for defense is devoted fo' the taxonomic
characterization of algal strains from the Living Algal Collection of Sofia University “St.
Kliment Ohridski” — ACUS, through the application of classical and modern m'icroscopie
methods. The topic of the dissertation is both relevant and significant from fundamental and
applied perspectives, due to the continuously increasing role of algal collections as centers for
the preservation of biological diversity, a source of Valuable genetic resources, and a basis for
future brotechnologlcal applrcatrons v , '

The study is of partlcular 1mportance because collectlons of microalgae represent an
essential tool for the conservation of rare and endangered species, as well as for the
development of moderrr polyphasic systematics. The taxonomic characterization of the ACUS
strains contributes to a better understanding of the Bulgarian microalgal flora, to monitoring
morphological'changes during leng-terrn cultivation, and to assessing the biotechnological
potential of the studied taxa. ‘ |

The doctoral dissertation of Kristiyan Ivanov consists of 177 pages and is structured
according to the established requirements. It includes: Introduction and Literature Review — 40
pages; Aim and Objectives — 2 pages;‘ Materials and Methods‘— 12 pages; Results and
Discussion — 86 pages; Conclusions — 4 pages; Final Conclusions — 2 pages; Contributions — 2
pages; Scientometric Data — 9 pages. The bibliography comprises 298 literature sources. The
dissertation contains 41 figures and 3 tables.

The literature review presents an in—depfh erialysis -of data related to the types and
significance of algal collections worldV‘vi_.de,' _their_' role in biodiversity conservation, the

application of microalgae in various fields of human activity, and the importance of modern




taxonomic approaches for the identification and éharaétérization of algal taxa. Special attention
is paid to the current state and distribution of living algal collections worldwide and to the place
of the ACUS collection among them. | B

The author’s thorough familiarity with the scientiﬁc_ literature on the selected topic has
enabled him to clearly formulate the aim and objectives of the dissertation. The main focus of
the research is related to the taxonomic characterization of selected algal strains from the
ACUS collection, assessment of rﬁoféhological chérvigésv dﬁririg prolonged cultivation,
application of light and electron microscopy for the analysis of diagnostic features, and
iﬁvestigation of the biotechnological potential of the studied taxa.

The methods used for accomplishing the objectives are diverse, modern, and
scientifically sound. The study includes methods for cultivation and isolation of algal strains,
light microscopy, transmission and scanning electron microscopy, as well as comparative
morphological and taxonomic analyses. The selected methods ensure the "reliability and
accuracy of the obtained scientific results. ,

The results of the conducted studies‘are presented clearly and in detail through rich
illustrative material, including a large number of microphotographs. Within the dissertation
thesis, 75 Bulgarian algal strains belonging to four divisions — Chlorophyta, Ochrophyta,
Streptophyta, and Cyanoprokaryota — were taxonomically characterized. Two of the studied
strains belong to microalgal species newly recorded for Bulgaria (Coelastrella rubescens and
Botrydiopsis constricta). Four species and one form, represented by 18 characterized strains,
possess conservation status as Critically Endangered, Endangered, and Vulnerable microalgal
species in Bulgaria. The predommant proportion of the -studied strains belongs to
representatives of Chlorophyta (57.33%) and Ochrophyta (20%) The dominant ecological
groups in the study are soil microalgae (edaphophyton), 42 species, as well as microalgae
attached to various surfaces (epiliths) — 24 species.

A significant contribution of the dissertation is the characterization of strains from rare
- and endangered microalgal species, as well as the identification of algal strains newly recorded
for Bulgaria. The results obtained through the use of SEM and TEM complement the taxonomic
characterization of part of the studied taxa, although the quality of some preparations limits the
possibility for more detailed morphologlcal analyses. ’

Particularly interesting are the results related to the identification of morphological
changes in some long-term cultivated strains, mainly expre_ssed in a reduction of cell size. The
doctoral candidate provides a 'well-grounded discussion of the possible physiological and

ecological factors leading to these changes.




Special interest is represented by the analysis of the biotechnological potential of the
described species. Data are presented on the possrbIe applications of various algal taxa in
bioremediation, biofuel productlon synthe51s of brologlcally active substances, nanoparticles,
antioxidants, and other blotechnologlcal products In this way, the dissertation thesis possesses
not only fundamental but also clearly expressed apphed srgmﬁcance

The formulated conclusrons and contrlbutlons fully correspond to the obtained results.
The scientific and screntlﬁc apphed contrlbutlons may be summarrzed as the acquisition of
new data concerning the taxonomy, morphology, and biotechnological potential of algal strains
from ACUS, as well as the expansion of knowledge regarding the changes occurring during
prolonged cultivation of microalgae. A particularly valuable contribution is the comprehensive
taxonomic characterization of a si gnificant number of strains from the collection, which creates
a reliable basis for future systematic, ecological, and biotechnological studies and may serve
as a useful addition to the education of students in the field of algology. The doctoral candidate
participated in three projects related to his dissertation research, which contributed to the
quality of the dissertation thesis. |

This dissertation is the result of the personal work and efforts of the doctoral candidate,
carried out under the supervision of Assoc. Prof. Blagoy Uzunov, PhD. My personal
impressions of the work of Kristiyan Ivanov and of the presentation of the dissertation thesis
are of a precise, motivated, and thorough young reSearcher with eXcellentpreparation_ in the
fields of algology and plant systematics.

The author;'s shmmary has been prepared according to the requirements and accurately

reflects the main results, conclusions, and contributions of the dissertation thesis.

Conclusion !

The presented dissertation thes‘is is devoted to a relevant and significant scientific
problem and has been carried out at a high methodological and theoretical level. The
significance of the study for the conservation of the biodiversity of Bulgarian algae is
indisputable. On the other hand, accurate identification based on morphological characteristics
is particularly important for the classification of many gronps of microalgae that are difficult
to identify. '

During the work on the dissertation, Kristiyan Ivanov successfullyvmastered and
applied several modem methods for cultlvatlon - microscopic analysrs and taxonomic

characterization of mlcroalgae demonstratmg SklllS for independent scientific research,




analysis, and interpretation of results. The dissertation thesis provides a basis for future
molecular studies of the characterized strains, as well as for research in the field of applied
biotechnology. : o

. 1 believe that, based on the accumulated experience and achieved results, Kristiyan
Rosenov Ivanov is establishing himselfas a promising young scientist with pronounced interest
and profound knowledge in the fields of algology, takonomy, and microalgal biotechnology.
Taking into account the scientific merits of the diSsertation thesis,'the personal qualities of the
doctoral candidate, as well as the published Q1-ranked articles, I confidently recommend that
the esteemed members of the Scier’lti‘ﬁé‘ Jury award Kristiyan Rosenov Ivanov the educational

and scientific degree “Doctor”.
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