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Original chelates modified by peptides for hepatic tumour targeting: synthesis, 

characterisation, radiolabelling and in vitro/in vivo evaluation. 

 

Context 

Hepatocellular carcinoma (HCC), the most common liver primary tumour, is the 5th cancer in the 

world in terms of incidence, and the 3rd in terms of mortality. Despite significant progress in HCC 

treatment, its prognostic remains dim, notably because of intra- et extra-hepatic metastases, not or 

poorly addressed by current modalities. In this context, the design of tools for early diagnosis 

and/or therapy of HCC, targeting overexpressed peptide receptors on tumour cells, appears as 

particularly appealing. For the last couple of decades, peptide analogues have been demonstrated to 

be successfully used for in vivo targeting of tumours overexpressing several membrane receptors 

not or poorly expressed by healthy tissues. These systems consist in a peptide grafted on a chelate 

enabling to attach a radiometal. Even if some of these systems have been successfully elaborated, 

their development is still in its infancy with only a few compounds clinically investigated, and a 

single one in routine clinical use. 

 

Preliminary results 

We have recently demonstrated the exceptional tropism of two peptides (GBVA10-9 and CPB) for 

hepatoma cells (Fondation ARC, E. Vène’s PhD) and the interest of biocompatible nanoparticles 

decorated with these peptides for targeted vectorisation of molecules of interest (Fondation pour la 

Recherche Médicale, AAP « Chimie pour la Médecine » 2018, C. Brossard’s PhD). In the frame of 

a project supported by Labex IRON and Cancéropôle Grand Ouest, the grafting of these peptides on 

commercial chelates has been initiated during this study, and goes on with a Master 2 (MSc) 

internship (C. Tatol) thanks to financial support from La Ligue Contre le Cancer (CSIRGO 2021). 

If the grafting of these peptides on commercial chelates DOTAGA and NODAGA enables to obtain 

the desired conjugates, first in vitro results on hepatoma cells seem to show a strong influence of 

the grafting on peptides specificity. 

Currently, remaining questions are thus: do we need to introduce a spacer between the peptides and 

the chelates? What should be its nature to keep peptide’s specificity? Is a C-terminal grafting the 

best option? 

  



 

Objectives 

The aim of this PhD proposal is to address those questions and tend towards potential 

application. 

Major steps of this work will be:  

1). Set up simple and reproducible methods for the grafting of the desired peptides on commercial 

and original (collaborations R. Tripier and E. Benoist) chelates, with or without a spacer (ethylene 

diamine, etc.), based on previously results within the lab by the FRM-funded PhD student (2019-

2022) and the Ligue Contre le Cancer (CSIRGO 2021) funded Master 2 student, 

2). characterise obtained peptides-chelates using different analytical techniques such as HPLC,  

3). study the radiolabelling of the various peptide derivatives with “cold” analogues of the 

radionuclides of interest (Ga, Cu, Re), then with the radionuclides (68Ga, 64Cu, 99mTc), and analyse 

the influence of the peptide grafting on the chelators on their ability to chelate radionuclides, 

4). assess the potential of the radiolabelled peptides in vitro on various hepatoma cell lines, 

evaluate the influence of the molecule and/or the spacer grafted on the peptides on their targeting 

and internalisation ability in vitro (collaboration with Hanadi NAHAS, Biologist PhD student, 

NuMeCan, Team METHER), 

5). evaluate in vivo the most promising radiolabelled peptides in mouse models of hepatic cancers 

(collaboration with Hanadi NAHAS, Biologist PhD student, NuMeCan, Team METHER). 

 

 

Profile of the candidate 

 

The candidate must hold a MSc research degree in Chemistry.  

He/she will possess a pronounced taste for organic synthesis, radiochemistry and 

biomedical applications. 

He/she must be willing to work at the interface between chemistry and biology.  

The candidate will develop his/her work in close interaction with all partners involved in the 

project and should be highly motivated and quickly self-sufficient. 

 

 

Contacts                  Start Date  

Sandrine Cammas-Marion: sandrine.marion.1@ensc-rennes.fr          10/2022, for 36 months 
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