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Background 

Alzheimer’s disease (AD) is the most prevalent neurodegenerative disorder globally. Familial 
Alzheimer’s disease (FAD) represents a rare yet highly aggressive form, typically emerging as 
early as 30–40 years of age, forcing patients to abandon professional and family plans. No 
treatment exists for FAD, and the underlying molecular mechanisms remain insufficiently 
understood, despite the profound medical and economic burden associated with AD.  
The pathological hallmark of AD is excessive generation of β-amyloid (Aβ), a peptide that binds 
Cu and Zn ions. These interactions may lead to structural changes and production of reactive 
oxygen species, contributing to neuronal damage. While copper- and zinc-binding properties 
of native Aβ have been widely investigated, the structural and redox characteristics of 
complexes involving mutant Aβ species associated with FAD remain largely underexplored. 
This represents a major knowledge gap limiting the development of targeted therapeutic 
strategies. 
A multi-technique research strategy will be applied to investigate mutant Aβ complexes. 
Potentiometry, UV–Vis, CD, NMR, and EPR spectroscopy, along with ITC calorimetry, will 
provide insight into their structure and stability. Electrochemical characterization to assess 
biologically relevant redox transformations. Spectroelectrochemical (SEC) measurements will 
allow to observe structural changes induced by redox processes in Cu-mutant and Cu–Zn-
mutant complexes. 
 
Goal 

This project aims to elucidate how mutant Aβ peptides bind Cu(II) and Zn(II) ions and to 
determine the structural and redox features of the resulting complexes, including mixed Cu–
Zn species. We hypothesize that altered metal binding and enhanced redox reactivity of mutant 
peptides contribute to the early onset and accelerated neurodegeneration characteristic of 
FAD. 
 
Requirements for applicants 

Requirements for Applicants 
A Master’s degree in Chemistry, Biotechnology, Pharmacy, or a related field. 
Ability to work independently in a chemical laboratory. 
Knowledge of research techniques such as potentiometry, voltammetry, UV–Vis spectroscopy, 
circular dichroism (CD) spectroscopy, and NMR spectroscopy will be considered an asset. 
Experience in working with peptides is highly desirable. 
A good command of English, enabling effective communication and the ability to work with 
scientific literature, is required. This is essential due to the scientific nature of the project and 
the planned collaboration with a research institution in Spain. 



As part of the project, a research internship at the University of Burgos is planned; therefore, 
willingness to undertake an international research stay is required. 
 
Scholarship/PhD student remuneration from grants  
6500 PLN gross 


