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Review of the doctoral dissertation

by MSc Kinga Garstka entitled

"Zincophore-based metal transport".

The submitted doctoral dissertation by MSc Kinga Garstka was written in English and carried
out under the supervision of Dr. hab. inz. Magdalena Rowinska, Professor at the University
of Wroctaw, in the Biologically Active Metallopeptides Research Group of the Faculty of Chemistry
at the University of Wroctaw, with the participation of co-supervisor Prof. Maurizio Remelli from
the University of Ferrara, Dipartimento di Scienze Chimiche, Farmaceutiche ed Agrarie. This work
was performed within the framework of the International Joint Doctoral Study Program in Chemistry
between the University of Wroctaw and the University of Ferrara. The dissertation has been prepared
in a traditional form. The dissertation contains several sections and includes all the elements required
by the relevant regulations at the time the procedure was initiated, including abstracts in Polish
and English.

The first chapter of the doctoral dissertation, titled "Introduction”, thoroughly discusses the
issue of antibiotic resistance and its significance as a global health threat. The author focuses on the
history of antibiotic discovery and the growing problem of microbial resistance to available therapies.
Considerable attention is also given to the description of the mechanisms of transition metal ion
transport, such as Zn(Il), which are crucial for both pathogens and host organisms. This chapter
provides a solid introduction to the research topic, emphasizing the importance of metal transport
in the context of developing new antibacterial and antifungal therapies.

In the chapter, "Main Aims of the Work", the author formulates the research objectives
of her work. She focuses on understanding the bioinorganic chemistry of Zn(11) and Ni(II) complexes

with selected fragments of zincophores and Zn(Il) transporters present in fungi and bacteria.
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This chapter precisely outlines the direction of the research, allowing for a logical transition
to the experimental section.

The third chapter, “Experimental Section”, describes in detail the methodologies used
in the research, including ligand synthesis, experimental procedures, and analytical techniques such
as mass spectrometry, potentiometric titration, and various spectroscopic techniques.
The description of the methods is comprehensive and allows for a full understanding of the research
approach and reproduction of the experiment. An area that could benefit from further clarification
and extension is a more detailed discussion of the limitations of the experimental methods applied
in the study.

The most extensive part of the dissertation, "Results and Discussion”, presents and interprets
the results obtained regarding the thermodynamic and structural properties of Zn(Il) and Ni(ID)
complexes with the analyzed ligands. The author provides a detailed analysis of the stoichiometry
of the complexes, coordination modes, and the thermodynamic stability of the studied systems.
The author demonstrates a deep understanding of the subject, and the discussion of the results
is well-thought-out and supported by appropriate data.

Kinga Garstka's doctoral dissertation focuses on the study of the bioinorganic chemistry
of Zn(Il) and Ni(Il) complexes with selected, unstructured fragments of zincophores and Zn(II)
transporters present in fungi and bacteria. Her doctoral work focused on the thermodynamic
and structural properties of these metal complexes with ligands derived from zincophores and Zn(I)
transporters present in fungi and bacteria. To understand the mechanisms of metal transport
in pathogens contributes to the development of new, highly selective antibacterial and antifungal
drugs.

Garstka focused on the analysis of five different proteins involved in Zn(II) transport, including
the zincophore Aspf2 and the transporters ZrfC, ZnuA, AztC, and AdcA. She employed various
experimental techniques such as mass spectrometry, potentiometric titration, and UV-Vis, CD,
and NMR spectroscopy to thoroughly investigate the thermodynamic and structural properties
of these complexes. These studies were aimed at better understanding Zn(II) transport in pathogens,
which provides a solid foundation for drug design. The discussion is logical and coherent,

demonstrating the author's ability to critically analyze the results.
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During the reading of this section of the dissertation, the following questions and minor comments

came to mind:

» What specific differences in Zn(II) and Ni(Il) coordination modes could affect their roles

in biological processes?

e How can the findings on the thermodynamic stability of complexes be practically applied

in drug design?

It would also be valuable if the author further analyzed the impact of environmental conditions
on the stability of the studied complexes. The sentence on page 82 (quote: "The constants were
determined by fitting experimental titration curves to theoretical curves using iterative least squares.")
sounds somewhat enigmatic. I would like to request more details here. How was the theoretical
function defined? How many parameters were sought? Was this a nonlinear analysis? Until when
were the "iterations"” performed?

In the last chapter, “Conclusions and perspectives”, defines several future perspectives based
on her research. She emphasizes that the findings from her study could serve as a foundation
for the development of new, highly selective antibacterial and antifungal drugs. Specifically,
she highlights the potential use of her research in designing drugs based on STAMP (Selective Target
and Activated Multivalent Pharmaceuticals) technology. The identified protein fragments
with the highest affinity for Zn(II) could be utilized as targeting domains, which, when linked
to a drug substance by a flexible linker, ensure selective accumulation of the drug molecule
near the pathogen. This approach promises to enhance the specificity and effectiveness of treatment
against pathogens by leveraging the mechanisms of Zn(1I) transport elucidated in her work.

Kinga Garstka has a significant scientific output, mainly related to research on the coordination
chemistry of transition metals, especially Zn(II) and Ni(Il), in the context of their interactions
with protein fragments involved in metal transport in pathogenic organisms. Her scientific
achievements include a total of 10 publications in high-impact scientific journals, such as Dalton
Transactions, Metallomics, and Inorganic Chemistry, of which five articles (four published and one
accepted for publication) are directly related to her research presented in the dissertation. She has
also participated in 10 international and domestic conferences, presenting the results of her research.

Moreover, she has been involved in two research projects funded by the NCN, participated in six
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scientific trainings in Poland and abroad, received two grants for scientific trips, and received
two awards for conference presentations. The doctoral candidate is also engaged in promotion
of science.

In terms of scientific quality, her output is very good, as evidenced by numerous citations and
publications in high-impact journals. Kinga Garstka's doctoral dissertation is characterized by a high
level of research advancement and an understanding of complex chemical processes, making her
contribution to bioinorganic coordination chemistry highly valuable. The entire dissertation
is written on 276 pages, contains 160 figures, 11 tables, and 3 schemes, and cites 626 literature
references. The large number of figures could be reduced in the main text of the dissertation and
moved to the supplement.

In conclusion, the doctoral dissertation is very well written, and the research conducted
by Kinda Garstka and presented in the dissertation is of a high standard. I did not notice any serious
errors or shortcomings in the work, apart from a few editorial ones, which do not affect my very high
assessment of the doctoral dissertation. Here are some examples of such editorial mistakes. In figures
128-130, the author mentions in the figure captions that there are panels A, B, C. These are not
present in the figures. In figures 153-156, decimal separators are commas. The dissertation is written
in English, so dots should be used.

The dissertation submitted for my review is an original solution to the presented problem
and meets all the requirements for doctoral dissertations following the provisions of the Law
on Higher Education and Science of July 20, 2018. The proposed topic is current. The candidate
has demonstrated great research independence and the ability to comprehensively analyze results,
which deserves high praise and the distinction of the dissertation. The proposal to distinguish
MSc Kinga Garstka's dissertation is a separate attachment. The comments included in the review
do not affect the very high substantive level of the research conducted, the way it is presented,
or the conclusions drawn from it. Therefore, I recommend to the Scientific Discipline Council
of Chemical Sciences at the University of Wroctaw to admit MSc Kinga Garstka to the further stages

of the procedure for the award of the doctoral degree in the discipline of chemical sciences.
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Gdansk, 13.08.2024 r.
Prof. dr hab. Marcin Stepien
Chair of the Scientific Discipline Council
Chemical Sciences

University of Wroctaw

Justification
for the request to distinguish the doctoral dissertation of MSc Kinga Garstka,

titled "Zincophore-based metal transport.”

Dear Professor Stepien,

I hereby submit a request to the Scientific Discipline Council of Chemical Sciences
at the University of Wroctaw to distinguish the doctoral dissertation of MSc Kinga Garstka, titled
"Zincophore-based metal transport.” The dissertation was carried out under the supervision
of Dr. hab. inz. Magdalena Rowinska-Zyrek, Professor at the University of Wroctaw in the Biologically
Active Metallopeptides Research Group of the Faculty of Chemistry at the University of Wroctaw,
with the participation of co-supervisor Prof. Maurizio Remelli from the University of Ferrara,
Dipartimento di Scienze Chimiche, Farmaceutiche ed Agrarie. The doctoral candidate
has a substantial and well-documented scientific output in this area. The results obtained are original
and have significant application potential. Notably, the results of the research presented by the
candidate make a significant contribution to the development and design of new, highly selective
antibacterial and antifungal drugs. This is crucial in the context of contemporary challenges faced by
modern medicine, such as widespread drug resistance. The proposed title of distinction: "Seeking
New, Highly Selective Methods to Combat Harmful Microorganisms.”

I'kindly request favorable consideration of my application.

Moo bl b g

prof. dr hab. Mariusz




