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Thema der Dissertation: 
 
 

Detecting condition-specific protein clusters in expression data sets 
 
This thesis takes a multidisciplinary approach, combining computational and experimental 
methods from proteomics, transcriptomics and dental research to address diverse research 
problems involving protein interactions. First, based on RNA-seq data for healthy and diseased 
cell states, network analysis tools such as PPIXpress, PPICompare and ClusterONE were used 
to reveal key protein interactions in melanoma progression. Second, the proteomic 
composition of saliva, pellicles deposited on biofilms and hydroxyapatite (HAP) provided 
insight into oral protein activity and suggested based on comparative analysis of protein and 
molecular properties that HAP is a suitable substitute for human enamel. Third, this work also 
explored interactions of various peroxiredoxin proteins using in silico tools such as HADDOCK 
and AlphaFold to enhance our understanding of peroxiredoxin oligomerization. 
 
 
Saarbrücken, 14. August 2025 
 
 
 
 
Prof. Dr.-Ing. Georg Frey 
 

https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fbit.ly%2F45ttdLF&data=05%7C02%7C%7C5690356cd65f48c6ac1c08ddd002455e%7C676100271ac349b68641ccd83ce1b01f%7C0%7C0%7C638895430364078176%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=rs2IFqsGu7NFsT6M40WTIa6CuhI6tBuqC8mc%2BPr0coI%3D&reserved=0

	E I N L A D U N G

