
CHEMISTRY MASTER - M2 
INTERNSHIP 2022-2023  (end of January – end of June) 

 
TITLE 

 

Development of nanoparticle-based vectors for the controlled release of 
double-stranded RNAs designed to promote grapevine health 

Développement de vecteurs à base de nanoparticules pour la libération 
contrôlée d'ARN double brin destinés à promouvoir la santé de la vigne 

COMPETENCES 
/ INTERESTS 

MA (Matériaux Avancés)    PCCP (Physical Chemistry and Chemical 
Physics)    Parcours FAME ERASMUS MUNDUS: Advanced Hybrid 
Materials and Ceramics by Design   

 
SUBJECT 

 

Cultivated grapevines face a wide range of pathogens and abiotic stresses, 
and viticulture is the agricultural system that uses by far the most 
agrochemicals. Consequently, there is considerable demand by 
winegrowers and society to develop environmentally friendly alternatives 
to the agrochemicals used today. One of these alternatives is the exogenous 
application of double-stranded RNA (dsRNA), dsRNA can induce RNA 
interference (RNAi) or gene silencing in pathogens to silence essential 
genes and prevent them from attacking their hosts, or in plant cells to 
silence genes that can increase resilience to abiotic stresses. One of the 
advantages of dsRNAs is that they are specific and non-toxic, but they are 
rapidly biodegraded in the environment by ribonucleases (enzymes that 
degrade RNAs). In recent years, several research teams (outside France) 
have developed different strategies to protect these dsRNAs from 
degradation and allow a progressive liberation of dsRNAs to control 
pathogens on herbaceous tissues.  

The objective of this internship is to synthesize double lamellar 
hydroxide (DLH) nanoparticles and associate them with dsRNAs to test 
their use in the context of grapevine woody tissue in collaboration with 
Sarah Cookson,  from EGFV) 
 
Batches of HDL nanoparticles will be fabricated by co-precipitation and 
characterized. The influence of microwave assistance during synthesis on 
particle size distribution will be studied. dsRNAs will be incorporated into 
HDL nanoparticles. The hybrid "dsRNA/HDL" complex will study by 
electrophoresis by measuring the loading ratio, its stability/capacity to 
release dsRNA as a function of pH (acidic medium to mimic the action of 
atmospheric CO2), and in the presence of ribonucleases (to mimic 
enzymatic conditions in grapevine wood) at EGFV. 

TECHNIQUES 
USED 

X-ray diffraction (XRD), electron microscopy (EM), energy-dispersive X-ray 
spectroscopy (EDS), dynamic light scattering (DLS), IR absorption spectroscopy 

(FTIR), and zetametry 
HOST 

LABORATORY 
Institut de Chimie de la Matiere Condensee de Bordeaux 

TEAM CHIMIE DES NANOMATERIAUX 

SCIENTIFIC 
DIRECTOR 

 

Name : Dr DELVILLE Marie-Helene Directeur de Recherche CNRS (DR1) 

Tél : +33 (0)5 40 00 84 60 Mél : marie-helene.delville@icmcb.cnrs.fr 
Address: Institut de Chimie de la Matiere Condensee de Bordeaux, CNRS   
87 Avenue du Dr Schweitzer Pessac 

Possibility to pursue the internship until the end of August:    YES   / NO  

Possibility to offer the internship to a M1 if not attributed to a M2: YES  / NO  

 


