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The tardigrade protein Dsup (“Damage suppressor”) has aOracted 
major interest because of its remarkable ability to protect cells from 
genotoxic stress, par+cularly ionizing radia+on. Although Dsup has 
been shown to reduce DNA damage in several heterologous systems, 
the molecular mechanisms underlying its protec+ve effects remain 
poorly understood at the organismal level. Our laboratory recently 
demonstrated that expression of Dsup in the nematode Caenorhabdi+s 
elegans increases resistance to oxida+ve stress and extends lifespan, 
notably through modula+on of mitochondrial func+on and cellular 
stress responses (Richaud et al. Science Advances, 2025). 
Transcriptomics and quan+ta+ve proteomics now provide an 
opportunity to dissect the molecular pathways controlled by Dsup in 
vivo. This project will combine RNA sequencing (RNA-seq) and SILAC-
based quan+ta+ve proteomics to iden+fy transcrip+onal and 
proteomic signatures associated with Dsup expression in C. elegans. 
Objec1ves 
The main objec+ve of the project is to characterize the molecular 
pathways regulated by Dsup in C. elegans under basal and stress 
condi+ons. 
Specific aims include: 

• Iden+fica+on of genes and pathways differen+ally regulated by 
Dsup using RNA-seq analysis.  

• Quan+ta+ve analysis of proteomic changes induced by Dsup 
using SILAC labeling coupled to mass spectrometry.  

• Comparison of transcriptomic and proteomic datasets to 
iden+fy key biological processes associated with stress 
resistance and longevity.  

• Inves+ga+on of mitochondrial and oxida+ve stress response 
pathways poten+ally involved in the Dsup phenotype.  

 
 

Methods and 
experimental 
approaches 

 
The student will use transgenic C. elegans strains expressing Dsup and 
appropriate control strains. Worms will be exposed to oxida+ve or 



 
genotoxic stress condi+ons before molecular analyses. For 
transcriptomics, total RNA will be extracted and subjected to RNA-seq 
analysis followed by bioinforma+c characteriza+on of differen+ally 
expressed genes and enriched pathways. For proteomics, the student 
will par+cipate in SILAC labelling experiments in nematodes, protein 
extrac+on, sample prepara+on, and downstream quan+ta+ve mass 
spectrometry analysis in collabora+on with proteomics facili+es. 
The internship will also include basic molecular biology and C. elegans 
handling techniques, including synchroniza+on, stress assays, 
fluorescence microscopy, and lifespan/stress resistance measurements 
depending on project progress. 
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