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The author of the doctoral dissertation: mgr inz. Aleksandra Kuplifiska

I, the undersigned, declare that | am aware that in accordance with the provisions of
Art. 27 (1) and (2) of the Act of 4 February 1994 on Copyright and Related Rights
(Journal of Laws of 2021, item 1062), the university may use my doctoral dissertation
entitled: ‘Enzymes of the L-methionine biosynthesis pathway in Candida albicans as
potential novel targets for antifungal chemotherapy’ for scientific or didactic
purposes.?
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| declare, that the submitted doctoral dissertation is my own work performed under
and in cooperation with the supervision of Prof. Stawomir Milewski, PhD, DSc, Eng.,
and the auxiliary supervision of Kamila Rzad, PhD, Eng.

This submitted doctoral dissertation has never before been the basis of an official
procedure associated with the awarding of a PhD degree.

All the information contained in the above thesis which is derived from written and
electronic sources is documented in a list of relevant literature in accordance with
Art. 34 of the Copyright and Related Rights Act.

| confirm that this doctoral dissertation is identical to the attached electronic version.
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The Author of the doctoral dissertation: Aleksandra Kuplinska

Title of doctoral dissertation: Enzymes of the L-methionine biosynthesis pathway
in Candida albicans as potential novel targets for antifungal chemotherapy.

Title of doctoral dissertation in Polish: Enzymy szlaku biosyntezy L-metioniny
z Candida albicans jako potencjalne nowe cele molekularne dla chemoterapii
przeciwgrzybowej.

Language of doctoral dissertation: English
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Summary of doctoral dissertation in English:

Fungal pathways of essential amino acids biosynthesis provide
an abundant source of molecular targets for new antifungal compounds, among which
the L-methionine biosynthesis pathway (MBP) may be promising. In this dissertation
| characterized three C. albicans enzymes involved in MBP: homoserine
O-acetyltransferase (CaMet2p), O-acetyl-L-homoserine sulfhydrylase (CaMet15p),
and cystathionine-y-synthase (CaStr2p). | performed crystallization trials of analyzed
proteins, which led to the formation of a CaMetl15p crystal of 7 A resolution.
Additionally, | proved that the inhibition of CaMet2p, CaMet15p, and CaStr2p induces
fungal growth deficiency dependent on L-methionine (L-Met) presence. Among variety
of examined potential inhibitors, | selected L-penicillamine (L-PEN) as the most
effective against CaMet2p enzyme, and B-(5-Oxo-3-isoxazolin-2-yl)-L-alanine as an
inhibitor of CaMet15p and CaStr2p. Moreover, | have assessed antifungal effect
induced by combination of inhibitors, which showed a synergistic effect between
L-PEN and other selected potential inhibitors of MBP. | discovered that the growth of
fungal cells treated with L-PEN could be rescued by the supplementation of media with
L-Met concentration 10-fold higher than that found in human serum. Presented results
confirm the significance of MBP in the development of novel antifungal compounds.
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Summary of doctoral dissertation in Polish:

Zrédta poszukiwar potencjalnych celéw molekularnych dla nowych terapii
przeciwgrzybiczych stanowig m.in. szlaki biosyntezy aminokwasow egzogennych,
posréd ktorych szlak biosyntezy L-metioniny (MBP) wydaje sie by¢ najbardziej
obiecujgcy. W ramach pracy doktorskiej scharakteryzowatam trzy enzymy
uczestniczgce w MBP w komodrkach C. albicans: transacetylaze homoserynowa
(CaMet2p), sulfhydrylaze O-acetylo-L-homoserynowa (CaMet15p) oraz
syntaze-y-cystationiny (CaStr2p). Przeprowadzitam préby krystalizacji badanych biatek
i otrzymatam krysztat biatka CaMet15p o rozdzielczosci 7 A. Dodatkowo, wykazatam,
ze inhibicja badanych enzyméw powoduje zahamowanie wzrostu komorek
grzybowych, zalezne od obecnosci L-metioniny (L-Met). Wytypowatam
L-penicilamine (L-PEN) jako najbardziej skuteczny inhibitor CaMet2p, oraz
B-(5-Oxo0-3-isoxazolin-2-yl)-L-alanine jako inhibitor CaMet15p i CaStr2p. Wykonatam
badania wptywu kombinacji inhibitoréw na wzrost komdrek grzybowych
i wykazywatam, ze L-PEN wykazuje dziatanie synergistycznie z innymi, badanymi
inhibitorami MBP. Udowodnitam, ze zahamowanie wzrostu komédrek grzybowych
traktowanych L-PEN moze by¢ odwrdcone przez dodanie do pozywki L-Met o stezeniu
dziesieciokrotnie przewyzszajgcym to w ludzkiej surowicy krwi. Przedstawione wyniki
potwierdzaja znaczenie MBP w poszukiwaniu nowych zwigzkéw o dziataniu
przeciwgrzybowym.



