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Review of the PhD Dissertation Titled:
"Zincophore-based metal transport"

Authored by Ms. Kinga Garstka, MSc

The review was prepared for the Chemical Sciences Discipline Cometee at the University

of Wroctaw.

The doctoral dissertation of Ms. Kinga Garstka, entitled "Zincophore-based Metal
Transport," was conducted within the framework of the International Joint Doctoral Study
Program in Chemistry between the University of Wroctaw, Poland, and the University of
Ferrara, ltaly. At the Faculty of Chemistry, University of Wroctaw, the dissertation was
supervised by Prof. Magdalena Rowinska-Zyrek, while at the Department of Chemical,
Pharmaceutical and Agricultural Sciences, University of Ferrara, it was supervised by Prof.
Maurizio Remelli.

The research presented in the dissertation was funded by the National Science
Centre (NCN) through the MAESTRO grant (2017/26/A/ST5/00363) entitled (in PL)
~Metalofory — zrozumienie (i wizualizacja) transportu metali w patogenach, by pomdc
gospodarzowi oszukac najezcow”. This work has been also a contribution of a COST Action
CA18202, NECTAR — Network for Equilibria and Chemical Thermodynamics Advanced

Research, supported by COST (European Cooperation is Science and Technology).

Antimicrobial resistance is a growing public health issue, characterized by
microorganisms (e.g., bacteria) becoming resistant to the effects of drugs (e.g., antibiotics).

The primary causes of this phenomenon include the overuse and improper use of
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medications, both in human healthcare and in the protection of plants and animals. As a
result, infections are becoming increasingly difficult to control, leading to higher mortality
rates. The development of new antibiotics is a slow process, with only a few new effective
compounds being introduced to the market. Therefore, there is an ongoing search for novel
solutions to combat and eliminate pathogens. Addressing antimicrobial resistance requires
global cooperation, as it threatens to undermine medical advancements and endangers lives

worldwide.

Zn(Il) ions play a crucial role in the human body, participating in various biological
processes such as supporting enzymatic reactions, regulating the immune system, and
fighting infections. Similarly, in fungi, Zn(ll) ions also play a significant role, acting as cofactors
in enzymatic reactions. The essential role of these ions inspired Ms. Garstka to conduct
research aimed at understanding the bioinorganic chemistry of Zn(ll) and Ni(ll) ions
complexes with selected unstructured fragments of zincophores and Zn(ll) and Ni(ll)

transporters present in fungi and bacteria.

The presented dissertation represents a substantial scientific contribution, with its
findings having been peer-reviewed and evaluated by the international research community.
The results have been published in numerous reputable international scientific journals,
meaning the work has already undergone rigorous scrutiny and received high recognition. |
fully agree with this assessment, as this dissertation clearly demonstrates significant

scientific value.

The dissertation follows a traditional structure, including a Table of Contents, Abstract,
Abstract in Polish, Intreduction, Main Aims of the Work, Experimental Section, Results and
Discussion, Final Discussion, Conclusions and Perspectives, Literature, as well as Lists of
Tables, Figures, Publications, and Scientific Activities. Particularly helpful in understanding

the study are the conclusions provided after each section describing the results.

The dissertation is very extensive, spanning 276 pages, which was necessary to
thoroughly present all the results. The author cited 626 references, demonstrating a
comprehensive review of the relevant scientific literature. She also created 160 figures, 3
diagrams, and 11 tables. In addition, the author included a list of publications where she is

the first author, directly related to her doctoral research, as well as other works where she
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contributed as a co-author, She also provided a list of her scientific activities, detailing
conferences, projects, scholarships and internships, awards, and other achievements. At the
end of the dissertation, she included copies of her most important scientific papers. The list

is impressive, especially for someone at this stage of their scientific career!

This work is highly aesthetic and beautifully written, with only a minimal number of
human errors or imprecise descriptions, none of which affect my exceptionally positive

assessment. However, as part of my duty as a reviewer, | will provide a couple of examples:

1. Page 218, paragraph 4, "Ni(ll) will more likely bind to Ac-AHCA-NH2...". Here, the
number 2 should be in subscript.

2. Figure 13. The figures could be described in more details for better understanding
and improving the readability.

3. Figure 85: Author wrote: “Amino acis sequences of model ligands”, while it should
be “ Peptide sequence of model ligands” or “Order of amino acids in model ligands”.

4. Page 212, Figure 153. pH values have coma instead of dot.

5. The methods section could be described in more detail to allow for the replication

of the experiments.

SCIENTIFIC VALUE:

The author set out to investigate Zn(ll) zincophores from fungi (Asp2 zincophore and
ZrfC transporter from Aspergillus fumigatus) and bacteria (ZnuA and AztC solute-binding

proteins from Paracoccus denitrificans and AdcA lipoprotein from Streptococcus mutans).

All the objectives of the study were achieved, and the author demonstrated that Zn(ll)
binding by selected transporters is significant for fungi and bacteria. All the obtained results
were profesionally compiled in the "Final Discussion" chapter, where the author analyzed all
the findings, including pointing out the importance of peptide chain length on Zn(ll)

complexes.

An important chapter is "Conclusions and Perspectives," in which the author addressed
the few questions | intended to ask during the public defense. The author discussed all the

results in a very mature manner, relating them to the current state of knowledge. Most
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importantly, she highlighted the scientific relevance of her findings, which could serve as

a basis for future research projects.

SUMMARY:

In conclusion, having in mind the provided results, the dissertation offers new
information that had not been previously studied in detail and contributes to the
understanding of the bicinorganic chemistry of Zn(ll) transporters in selected zincophores in
fungi and bacteria. Thanks to the use of advanced research techniques (e.g., potentiometry,
UV-Vis spectrometry, CD spectroscopy, NMR spectroscopy, ESI-MS), the author achieved the
intended goal of the study. Moreover, the author demonstrated her extensive skills in the
use of numerous analytical methods.Below is a list of questions and topics that will serve as

a starting point for discussion during the defense of the doctoral dissertation.

1. Why did you focus on these specific transporters and pathogens? Are there any
others that you are planning to investigated in the future?

2. | could not find a single drawn structure of the studied peptides throughout the
dissertation. Such a structure would be helpful in understanding the interactions.

3. On page 79, the sequences of compounds obtained from KareBay Biochem were
presented. The sequence Ac-PNCHTHEGGQLHCT is the only one without an NH:
group at the C-terminus. Is this due to a different synthesis method? Does the

sequence end with a COOH group?
CONCLUDING REMARKS:

Based on the obtained results, which undoubtedly contribute significantly to the
field, | conclude that the doctoral dissertation presented for my review meets all the

requirements under current regulations. Therefore, | recommend that Ms. Kinga Garstka

be allowed to proceed to the next stages of the doctoral process, and | kindly ask the
Scientific Discipline Council of Chemical Sciences at the University of Wroctaw to approve
this. In light of the very high value of the presented research, the impressive scientific

achievements published in prestigious Journals, | also recommend the doctoral

dissertation for distinction. : TN
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