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The submitted dissertation thesis of KateFina Radilova summarizes the results of four years of
her research on new principles of inhibition of important domains of influenza virus RNA-dependent
RNA polymerase. The student focused on the research of the PA subunit of the polymerase, whose N-
terminus carries a domain with endonuclease activity and the C-terminus is important for interaction with
the second subunit PB1. Both of these targets are now considered to be very relevant for the
development of new therapeutic inhibitors. Thus, detailed research in this area is extremely important
for future generations of antivirals.

The present work contains 138 pages of text, an extensive list of used references and 4
accepted publications. The first publication was published during the third year of study in Antiviral
Research, the student is the second author here. In the second and third year, two publications
appeared in the European Journal of Medicinal Chemisiry and the International Journal of Molecular
Sciences, where the student shares first authorship. The last publication of the present thesis is a first-
authored one, which appeared in the Antiviral Research this year. In addition to these four papers,
Katefina Radilova made a major contribution to the Gregor et al. paper in Molecules in 2021.

In the first part of her dissertation, the PhD student summarises the knowledge about influenza
virus and available antiviral drugs. She points out the importance of developing new inhibitors, given the

possibility of new variants of the virus that may cause a pandemic in the future in which vaccination will
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not be effective and antivirals will be the only choice for therapy. For her dissertation, the PhD student
chose the PA subunit of polymerase, which contains 2 new targets for potential therapy. In two
publications, she was able to identify high affinity peptide inhibitors derived from the PB1 subunit that
bind to the C-terminal domain of the PA subunit and thus disrupt the protein-protein interaction between
PA and PB1. This interaction is important for the stability of the ternary polymerase complex and active
polymerase is not formed when inhibited. Due to their peptide nature, these new inhibitors are unable
to enter cells and thus show activity only in non-cellular assays. The PhD student was able to solve this
important deficiency by a novel approach, using bicyclic peptides with a CPP sequence, allowing the
penetration through the cell membrane, entering the target cell and the inhibiting peptide prevents the
formation of polymerase. The new bicyclic peptide thus already has an antiviral effect compared to the
original peptide. The PhD student also worked on blocking the endonuclease activity of the N-terminus
of the PA subunit, which plays an important role in the cap-snatching process, essential for the
transcription of viral mMRNA molecules. [n the course of this work, the target protein of flavonoids in the
treatment of influenza was elucidated. These plant substances are taken as an adjunct in treatment, but
the exact mechanism of their antiviral action was not known. The PhD student was not only able to
discover that many flavonoids are inhibitors of the endonuclease PA subunit, but also obtained several
crystal structures of complexes of these natural compounds with the endonuclease. Flavonoids have a
number of activities, not only antiviral, but the clarification of their action was still lacking. Thus, thanks
to the work in this dissertation, we were the first to describe their effect in detail while obtaining structural
information on their binding to the target biomolecule.

PhD student Katefina Radilova successfully fulfilled the objectives set in the thesis assignment.
She proved during her studies that she is a very careful, independent student, capable of leading a
scientific project. She has always been actively interested in new approaches and has participated in
many professional seminars and courses. She has been skilled in solving the structures of proteins and
their complexes with inhibitors, which she has measured on instruments in the Czech Republic, but also
on the synchrotron in Berlin. Her work was essential in the publications presented here. During her
studies, she also passed on her skills to other students, which | appreciate very much. | would like to
emphasize that she has contributed to many results yet to be published.

Katefina worked very actively throughout her PhD studies. She has presented high quality work
with significant medical relevance. | believe that she will defend her thesis and thus successfully
complete her PhD study.

For the reasons mentioned above, | recommend the dissertation of MSc. Katefina Radilova for defence.

In Prague, 28" November 2022

an Kozisek, Ph.D.
Institute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences
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Predkladana disertaéni prace Mgr. Katefiny Radilové shrnuje vysledky &tyfletého vyzkumu
novych principl inhibic dileZitych domén RNA dependentni RNA polymerasy viru chfipky. Studentka
se zaméfila na vyzkum PA podjednotky polymerasy, jejiz N-konec nese doménu s endonukleasovou
aktivitou a C-konec je dlleZity pro interakci s druhou podjednotkou PB1. Oba tyto cile jsou nyni
povazovany jako velice aktuaini pfi vyvoji novych terapeutickych inhibitordl. Detailni vyzkum v této
oblasti je tak nesmirné dileZity pro antivirotika budoucich generaci.

PredioZena prace obsahuje 138 stran textu, obsahly seznam pouZitych literarnich zdrojt a
predloZené 4 publikace. Prvni publikace vySla béhem tietiho roku studia v Antiviral Research, studentka
je zde druhou autorkou. Ve druhém a tfetim roce vySly dvé publikace v European Journal of Medicinal
Chemistry a International Journal of Molecular Sciences, kde studentka sdili prvoautorstvi. Posledni
publikace predkladané prace je prvoautorska, ktera vysla v Sasopise Antiviral Research v tomto roce.
Kromé téchto tyf praci se Katefina Radilova vyznamné podilela je$t& na praci Gregor et al. v Molecules
z roku 2021.

V prvni Casti své disertaéni préce doktorandka shrnuje poznatky o viru chfipky a dostupnych
antivirotikach. Poukazuje na dllezitost vyvoje novych inhibitord vzhledem k moZnosti vzniku novych
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variant viru, které mohou v budoucnu zpUsobit pandemii, pfi které nebude 0éinneé oékovani a antivirotika
tak budou jedinou volbou pfi terapii. Doktorandka si vybrala pro svou disertaci PA podjednotku
polymerasy, kterd obsahuje 2 nové cile potenciaini terapie. Ve dvou publikacich se ji podafilo
identifikovat vysoce afinitni peptidové inhibitory odvozené od PB1 podjednotky, které se vaZi na C-
koncovou doménu podjednotky PA a rozruduji tak protein-proteinovou interakci mezi PA a PB1. Tato
interakce je difezita pro stabilitu ternarmiho komplexu polymerasy a pfi inhibici se aktivnf polymerasa
neutvofi. Vzhledem k peptidovému charakteru se tyto nové inhibitory prakticky nedostavaji do bunék a
vykazuji tak aktivitu pouze v nebunéénych esejich. Tento vyznamny nedostatek se podafilo doktorandce
vyfesit novym pfistupem, kdy se tzv. bicyklické peptidy s CPP sekvenci, umoziiujici prostup skrze
bunécnou membranu, dostanou dovnitf cilové burky a inhibujici peptid znemozni tvorbu polymerasy.
Novy bicyklicky peptid m4 tak jiz oproti plivodnimu peptidu antivirovy Géinek. Doktorandka se zabyvala
teZ blokact endonukleasové aktivity N-konce PA podjednotky, kterd hraje dileZitou roli pfi tzv. procesu
cap-snatching, dileZitym pro transkripci virovjch mRNA molekul. B&hem prace se podafilo objasnit
cilovy protein flavonoidd pfi €6bé chiipky. Tyto rostlinné latky jsou brany jako dopinék pfi 1&5ba, nebyl
ale znam pfesny mechanismus, jak protivirové pusobi. Doktorandce se podatilo nejen zjistit, e fada
flavonoidd jsou inhibitory endonukleasy PA podjednotky, ziskala n&kolik krystalovych struktur komplexd
techto pfirodnich slougenin s endonukleasou. Flavonoidy maji Fadu aktivit, nejen protivirovych, stale
v8ak chybi objasnéni jejich tdinku. Diky pracem v této disertaci jsme tak byli prvnimi, ktefi detailng
popsali jejich Géinek a zaroveri ziskali strukturni informace o vazbé k cilové biomolekule.

Doktorandka Katfina Radilova Uspé&né splnila cile vytyGené v zadani prace. Dokazala b&hem
sveho studia, Ze se jedna o velmi peclivou, samostatnou studentku, schopnou vést védecky projekt.
VZdy se aktivné zajimala o nové pfistupy, z(igastnila se Fady odbornych seminaf a kurzl. Nejvice se
vyprofilovala pfi feSeni struktur protein( a jejich komplexd s inhibitory, které méfila nejen na pfistrojich
v Ceské republice, ale i na synchrotronu v Berlin&. Jeji prace byla v pfedkladanych publikacich
nezbytna. Béhem studia své dovednosti pfedavala i dal§im studentiim, coZ velice ocefuji. Rad bych
jesté zdlraznil, Ze se spolupodilela na Fadé vysledkd, které dosud publikovany nebyly.

Katefina pracovala b&hem celého doktorskeého studia velmi aktivné. Predlozila kvalitni praci s
vyraznym medicinskym vyznamem. V&ifim, Ze svou praci obhdji a zakonéi tak ispe&né své doktorské
studium.

Z vyse uvedenych divodud disertacni praci Mgr. Katefiny Radilové doporuduji k obhajobé.

V Praze dne 28. listopadu 2022
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