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Socio-economic and scientific context (approximately 10 lines):  
Alzheimer’s disease (AD) is a neurodegenerative disease that was first described in 1906 by Aloïs Alzheimer. Today the prevalence of 
Alzheimer's disease is increasing mainly in developed countries. According to predictions, the number of cases is expected to quadruple by 
2050, making AD a major public health issue at a cost of € 140 billion per year. Most AD appears sporadically, the causes remain poorly 
understood. The consequence is that two proteins, AAP and Tau, acquire new structural properties leading to their self-assembly in the form of 
amyloid fibers / plaques. APP undergoes cleavage generating an Aβ peptide aggregating as senile plaques. Tau self-associates and forms 
structures called PHF for "paired helical filaments". These structures colonize the central nervous system and are the cause of its dysfunction. 
Since their identification, APP and Tau have been considered as major targets for developing treatments against AD. More than a century after 
the discovery of the pathology and more than thirty years after the identification of the responsible proteins two problems persist: i) the diagnosis 
of the disease is late and is not definitive until post-mortem and ii) it is not there is still no effective treatment.  

Working hypothesis and aims (approximately 8 lines):  
AD therefore comes up against two major problems: i) the impossibility of making a reliable and early diagnosis allowing good patient 
management and ii) no treatment has shown at least effectiveness in stopping or even reversing the accumulation of protein aggregates in the 
brain. To overcome these shortcomings, we are developing a “theranostic” approach consisting in producing, in the same tool, molecules which 
can be used i) for therapeutic purposes in the treatment against AD and ii) as a molecular probe for early diagnosis. The basic skeleton of these 
molecules are hexapeptides whose target is to inhibit the formation of Tau PHFs. From 42 proposed hexapeptides and after selection on different 
in vitro and in vivo models, one or two sequences should emerge as therapeutic "leader" peptides. For diagnostic purposes, these leader 
hexapeptides will then be coupled to innovative theranostics radiometals for monitoring the disease by PET molecular imaging (positron emission 
tomography), and thus allowing early diagnosis, improved prognosis and implementation of therapy adapted to each patient. 

Main milestones of the thesis (approximately 12 lines):  
The PhD project is structured around two main steps. A first step will lead to the selection of leader hexapeptides and to the characterization of 
their effect on Tau protein self-associative process. A second step will consist in the coupling of these leader hexapeptides with positron emitter 
radionuclides for PET molecular imaging on small animals (rat/mouse MA). Hexapeptides are chosen by a dual in silico-vitro approach combined 
with a decision-making approach. These peptides will be preselected based on their biochemical characteristics and their safety as a future drug. 
Once preselected, they will be tested alone or in tandem on in vitro assembly models, two new models are to be developed. Peptides inhibitory 
capacities, interaction parameters, and induced structures will be studied. The candidates will then be tested on cell models of neuroblastomas 
and on zebrafish. For diagnostic purposes, and in collaboration with the Nantes team, candidate therapeutic hexapeptides will be coupled to 
innovative true theranostics PET radionuclides (64Cu, 43/44Sc). This type of imaging is particularly well suited and has proven its effectiveness in 
the exploration of brain functions and neurodegenerative diseases. Its use in AD will allow early diagnosis, improved prognosis and the 
implementation of therapy adapted to each patient. Each modification made on peptides will require will require an in vitro/vivo reassessment of 
their inhibitory effect on Tau PHF. 

Scientific and technical skills required by the candidate (2 lines):  
The PhD student should have a solid understanding of biochemistry / molecular biology and / or cell biology. He will be interested in the 
molecular, structural and medical aspects of the project. The candidate will have obtained a Master's degree (or equivalent) during which he/she 
will have completed a research internship in biochemistry, and must have knowledge in analytical chemistry. Knowledge of radiochemistry would 
be appreciated. Please attach your application, your CV, official Master's transcript and a short cover letter. A good level of English is required. 
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