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A PhD thesis submitted by MSc Kinga Garstka provides as a scientific achievement to award
the doctoral degree. The dissertation has been performed in the frame of International Joint
Doctoral Study Program in Chemistry between the University of Wroctaw and the University of
Ferrara, and it was supervised by prof. Magdalena Rowinska-Zyrek (University of Wroctaw) and
prof. Maurizio Remelli (University of Ferrara). The research described in the thesis has been
carried out in the framework of MAESTRO project (2017/26/A/ST5/00363) and the work was
also a contribution of the COST Action CA18202, NECTAR — Network for Equilibria and

Chemical Thermodynamics Advanced Research, supported by COST (European Cooperation in
Science and Technology).

The subject of PhD dissertation of MSc Kinga Garstka is very interesting and it is focused on
the multidisciplinary field of bioinorganic chemistry of Zn(II) and Ni(II) complexes. The subject
of the work fits perfectly into the latest research trends, focusing on searching new effective and
selective antifungal drugs. These studies are extremely timely and very valuable from this point of
view. In her work, the PhD student focused on the understanding the bioinorganic chemistry of
Zn(Il) and Ni(II) complexes with eleven selected unstructured fragments: i) four fragments of
zincophore Aspf2 from Aspergillus fumigatus; ii) two fragments of ZrfC transporter from

Aspergillus fumigatus; iii) two fragments of ZnuA transporter from Paracoccus denitrificans; iv)
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one fragment of AztC transporter from Paracoccus denitrificans; and v) two fragments of AdcA
transporter from Streptococcus mutans. She investigated also thermodynamic and structural
properties of Zn(II) and Ni(II) complexes with two model sequences: Ac-ACHA-NH:z and Ac-
AHCA-NHo,.

The thesis contains 276 pages, including the list of references (626 items), list of tables, list
of figures, list of publications and scientific activity, and is organized in a way that it consists of
six chapters, preceded by the list of symbols and abbreviations as well as abstracts (in English and
Polish). The thesis is very well written and presented, with clear diagrams and explanations. Some
editing mistakes and typos have been noticed, but they do not affect the overall reception of the
thesis. The language used by the Author indicates very good knowledge of the subject and

scientific maturity.

In the first scientific part, Chapter I: Introduction, the Author provides key information
concerning transition metal ion transport and describes human Zn(Il) homeostasis, fungal Zn(II)
homeostasis as well as bacterial Zn(II) homeostasis. In the next paragraphs Zn(II) transport in
selected microorganisms has been explained and coordination properties and biological
significance of Zn(Il) and Ni(Il) ions have been described. This part of the thesis is very well

planned and provides key information regarding the discussed topic.

In Chapter II the Author introduced the reader the scope of the work, its goals as well as asked
questions to which finding answers is crucial to achieving the main goal. In my opinion the aim of
the work was clearly and appropriately formulated. In Chapter Il experimental methods have been
described. The results of experimental work are presented in Chapter IV. The Author used different
techniques, such as ESI-MS spectroscopy, potentiometry, UV-Vis, CD and NMR spectroscopy to
investigate thermodynamic and structural properties of Zn(Il) and Ni(1I) complexes with different
fragments of zincophores and Zn(Il) transporters. The Author indicated that the regions of
zincophores and Zn(Il) transporters have been chosen on the basis on three criteria: having
probable Zn(II)-binding residues, being unstructured and being evolutionally conserved site. The
experimental work is thoroughly described and the results have been carefully analysed. The
stoichiometry of the formed complexes have been confirmed by ESI-MS analysis and the
experimental peaks assignments were compared with simulated isotopic patterns. Next, the Author
used potentiometry to determine the protonation constants of the ligands and the stability constants
of their complexes. Based on these parameters the Author created plots of pH-dependent

distributions of complex forms. To investigate which metal ion is more strongly bound to
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investigated ligands a competition experiments have been performed. The Author determined i.e.
that at pH 7.4 the majority of all ligands prefer to bind Zn(II) than Ni(II). In the next step, the
competition experiments using equimolar amounts of appropriate metal ion and studied ligands
were performed. This allowed to establish the most probable binding sites on the zincophores or

Zn(11) transporters. In Chapter V Author summarizes the results and draws the main conclusions.

I have no serious substantive comments on the dissertation under assessment, but [ have few

questions:

1. Why were Zn(Il) and Ni(II) perchlorates used for measurements? Would not it be
better to use more biologically relevant anions? Would the results obtained using other
Zn(I1) and Ni(II) salts be similar?

2. On page 128 Author says that Ni(Il) influences an undefined conformational change
of Ac-TGCHSHGS-NH: but does not influence the secondary structure of the Ac-
MNCHFHAGVEHCIGAGESESGSSQ-NH; ZtfC region. Why is this? Analysing the
graphs presented in Figures 76C and 77C, similar changes in the CD spectra can be
noticed in both cases.

3. What are the directions for further research that will continue the research presented

in the doctoral thesis?

A successfully realized objectives of the doctoral dissertation are related to the impressive list
of four publications in the journals from JCR list. These works have been published in very good
journals of international circulation (Dalton Transactions — 2 papers, Molecules and Metallomics).
The fifth article containing the results presented in the dissertation is listed as “accepted”. All these
papers are co-authored by MSc Kinga Garstka as the first author. To have a slightly more complete
picture of MSc Kinga Garstka scientific profile it is worth emphasizing her remaining scientific
achievements, which include other four publications (three published and one under review) in
JCR journals and one paper in other journal. One cannot ignore the fact that MSc Kinga Garstka
is an investigator in two National Science Centre projects: MAESTRO and SONATA BIS. The
PhD student also actively participated in scientific conferences (3 oral presentations and 4 posters
at international conferences, and 3 presentations at national conferences). MSc Kinga Garstka also
completed two internships, including a research internship (1 month) in Ferrara, Italy. In my
opinion, the aforementioned achievements should be considered above average, and the candidate

herself - as the owner of a rich scientific portfolio.
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As a general conclusion on the PhD thesis, one can notice the high interest of the systems
investigated and characterized through a large spectrum of analytical methods, that were
appropriately and successfully used. The PhD student is very good at the research she conducts
and is also excellent at analyzing the results obtained. The collection of the experimental material
required a lot of work and long-term research. The content of the dissertation shows that the work
was carried out consistently and covered several problems, including the preparation of materials
and testing their properties. The very good results presented in the doctoral dissertation on the
bioinorganic chemistry of Zn(II) transporters from fungi and bacteria are the consequence of
combining the intellectual abilities of MSc Kinga Garstka, her versatility and manual skills, as

well as commitment and passion of a true researcher.

In conclusion, 1 would like to express my high appreciation to the efforts of the Author,
emphasize high scientific value of the obtained results and evaluate very positively the doctoral
dissertation. Based on the comments above, it is my view that the thesis submitted by Kinga
Garstka fulfils all of the requirements of a PhD dissertation in chemical sciences and that the

candidate should therefore be admitted to the next stages of the examination process.

Having in mind the importance of pursued research, the quality and the high scientific
value of results obtained I would like to recommend awarding the dissertation and

conferring the doctorate degree to Kinga Garstka with distinction.
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