
 
 

 

PhD project : Telomeric response to potentiate new theranostic approach in 

radio-resistant lung cancer cells 
 

 

Description of the project: 

 

 Non–small‐cell lung cancer (NSCLC) is the most common cause of death from cancer 

worldwide. Although radiotherapy is reckoned as an important and effective treatment option for 

NSCLC, some patients present rapid progression and resistance to radiotherapy, and eventually 

relapse shortly after treatment ends. Consequently, the development of novel radiosensitizing 

strategies in the treatment of NSCLC is urgently required to prolong the survival and the quality of 

life of patients. 

 Among the different mechanisms involved in the regulation of cellular radiosensitivity and 

radioresistance, it has been demonstrated that telomeres induce an adaptative response that 

interferes with the anti-tumoral treatment. Telomeres are nucleoprotein structures protecting the 

extremity of chromosomes from DNA instability. This telomeric response induces the telomeric 

repeat binding factors upregulation that may attenuate the DNA damage response and help 

maintaining telomere protection from radiotherapy (RT). Recently, it has been shown that partial 

knockdown of telomeric repeat binding factor 2 (TRF2) enhances tumor radiosensitivity in lung 

cancer cells. Therefore, the development of anti-TRF2 compounds in combination with RT may 

represent a valuable approach to enhance the effect of RT in NSCLC and reducing radiation dose 

delivered to patients, thus minimizing side effects to normal tissue. 

 Metal nanoparticles (NP) are emerging carriers and radiosensitizers that have been explored 

for enhanced therapeutic efficiency in cancer. We are particularly interested on fluorescent gold 

nanoclusters (Au NCs), a sub-family of gold nanoparticles, as innovative delivery system for anti-

TRF2 siRNA (small interfering RNA) as they could bring delivery and radiosensitizing features 

combined with the ability to track them by near-infrared fluorescence imaging. In order to improve 

tumor cells targeting, we plan to decorate Au NCs with monovalent and multivalent carbohydrate 

glycoconjugates that bind specifically to GLUT1 receptors overexpressed in cancer cells. 

 

 The project is to overcome cancer resistance by combining radiotherapy with 

theranostic system using AuNCs, partially modified with glycoconjugates, that will deliver 

siRNA targeting the telomeric protective response in lung cancer cells. 

 

 This project is organized in 4 axes. First, we will design and characterize nanosystems based 

on AuNCs functionalized with glycoconjugates and carrying anti-TRF2 siRNA (siAuNCs-gly). 

Then, the internalization and the TRF2 knock-down efficiency of siAuNCs-gly conjugates will be 

determined in 2D and 3D cultures of lung cancer cells. The impact of siAuNCs-gly on HNSLC cell 

proliferation and protective telomere response before and after X-rays exposure will be analyzed. 

To evaluate the potential clinical transfert, the most promising candidate siAUNCs-gly conjugate 

will be injected intravenously in mice bearing orthotopic lung cancer tumor to evaluate its 

biodistribution and its tumor accumulation. 

 

Duration: 3 years Starting date: October 2020 Location: Grenoble, France 

 

 

 

 



Schematic representation of the 4 workpackages (WP) of the project: 

 

 

 

Project supervisors: 

Dr Virginie Faure from the Institute of Advanced Biosciences (https://iab.univ-grenoble-

alpes.fr/) 

Dr Olivier Renaudet from the Department of molecular chemistry (https://dcm.univ-grenoble-

alpes.fr/) 

 

Applicant profile:  

Applicants should hold a Master of Sciences in Chemistry, Biology or Nanotechnology 

Sciences with knowledge in cellular biology and in bio-organic chemistry  techniques. He/she 

should have a strong interest in working in a cross-disciplinary environment at chemistry-

biology interface with biologists and chemists. Only good English level is required.  

 

Applicant skills: 

The PhD student is expected to actively drive forward a cross-disciplinary project on 

theranostic approach targeting telomeric response in radio-resistant lung cancer cells. She/he 

will be in charge of most of a part of the experiments of the project and set up experimental 

protocols with the advice and assistance of the 2 co-directors of thesis (Dr Virginie Faure and 

Pr Olivier Renaudet). She/he will use diverse techniques such nanoparticles assembly, 

functionalization and characterization, 2D and 3D cell cultures, western blot analysis, RT-

qPCR, immunofluorescence combined with microscopy, DNA FISH and FACS analysis. 

He/she will work in 2 different laboratories located both in Grenoble: the Institute for 

Advanced Biosciences and the Department of Molecular Chemistry. The student must 

therefore be able to tackle a diversity of methods and approaches. Along with performing 

experiments and analysing data, the candidate will also be responsible for communicating 

clearly and regularly the progress of the work, carry out bibliographic work, contributing to 

relevant national and international conferences on nanotechnology, telomeres and cancer, and 

writing high-quality scientific papers. She/he will also participate in collective laboratory 

tasks and in scientific and federating animations of the Institute. The student will have to 

follow courses as part of the education.  

 

Application: 

Candidates should send a Cover Letter, a CV, recommendation letters, and grade transcripts, 

only by email to virginie.faure@univ-grenoble-alpes.fr and olivier.renaudet@univ-grenoble-

alpes.fr. 

deadline: June 17th 2020 

An interview should be organized in July 2020 for this PhD position. 


