
U N IWE RSYTET 

WARSZAWSKI 

Warsaw, 05 May 2026 
Prof. dr hab. Sebastian Kmiecik 
Biological and Chemical Research Centre 
Faculty of Chemistry, 
University of Warsaw 

Review of the PhD Thesis of M. Sc. Sylwia Czach 

Title: "Computational Modeling of Structural Changes in Selected Optically Regulated Proteins 

and Ligands" 

1. Character and Subject Matter of the Thesis

The doctoral dissertation of M. Sc. Sylwia Czach concems the use of computational methods to study 

light-induced structural changes in proteins and the interaction of photoactive ligands with receptors. The 

topie lies at the border of computational biophysics, photobiology, structural bioinformatics, and 

molecular pharmacology. 

The dissertation was prepared at Nicolaus Copemicus University in Toruń, at the Department of 

Biophysics, Institute of Physics, Faculty of Physics, Astronomy and Informatics. The main supervisor of 

the thesis is prof. dr hab. Wiesław Nowak, and the auxiliary supervisor is dr inż. Jakub Rydzewski. 

The thesis focuses on three main systems. The first is bacteriophytochrome, used to study signal transfer 

after photoisomerization of biliverdin. The second is Photoactive Yellow Protein, used as a model system 

for machine learning analysis of protein dynamics. The third is the P2X7 receptor, where the Candidate 

explores whether photoactive ligands could be used for light-controlled regulation of a medically relevant 

receptor. 

The dissertation has a publication-based character and is built around papers and manuscripts. It contains 

a generał introduction, three research chapters, a summary, and a bibliography. Chapter 2 is based on a 

publication in The Journal oj Physical Chemistry B from 2022. Chapter 3 is based on a manuscript in 

preparation. Chapter 4 is based on a publication in Cellular Signalling from 2023. The publication list 
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