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Genome-wide RNAi screen for innate 

immunity genes in C. elegans 

 We use C. elegans to investigate innate immune signaling. We focus mainly on the interaction of C. elegans with the fungus Drechmeria coniospora. 

This fungus infects the worm by attaching to its cuticle and sending hyphae across the epidermis, thus, invading the whole animal. One of the responses 

of the worm to this aggression is the up-regulation of a variety of antimicrobial peptide (AMP) genes in the epidermis. Transgenic worms carrying a GFP 

reporter under the control of an AMP promoter fluoresce green after infection by D. coniospora. The level of GFP in individual worms can be quantified. 

We are now screening for signaling molecules using a semi-automated RNAi approach. If a gene required for AMP gene expression is inactivated, the 

reporter strain will not turn green upon infection. We are screening 2 different RNAi libraries that together cover 95% of the genome. The screen is 

conducted on solid media and we can currently screen 3000 genes a week. The results of the screen will allow us to identify a great number of genes 

implicated in the immune response of C. elegans. 

INTRODUCTION 

1. Caenorhabditis elegans 

as model host 

•  transparent 

•  clonal 

•  easy transgenesis 

•  innate immune system 
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3. in vivo visualisation 

of AMP induction 

Induction 

2. Drechmeria coniospora 

infects the worm 

Fungi spores 

AntiMicrobial Peptides (AMPs) 

induction in the epidermis 

EXPERIMENTAL MODEL 

1. Genome-wide RNAi 

RNAi bacterial clones stocked in libraries of  

96-well plates : 18,000 clones = 95% genome 

96 clones tested at once 

~100 worms 

per well 
One RNAi bacterial 

clone per well 

Drechmeria spores 

Gene inactivated 
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HIGH-THROUGHPUT RNAi SCREENING 

The results that will be obtained 

from this genome-wide RNAi 

screen will lead to the discovery of 

new genes implicated in the 

innate immunity of the worm. This 

will allow a better characterization 

of the different pathways leading 

to an immune response against 

Drechmeria and possibly lead to 

the finding of conserved elements 

in mammals. 
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Candidate genes 

Data analysis of the screen allows to 

establish 2 groups of interesting clones: 

positive regulators (their inhibition blocks 

the response) and negative regulators 

(inactivation leads to constitutive response) 

RESULTS 

2.Gene interaction 

network 

Microarrays, proteomics, tiling arrays… 

1.Gene group distribution 
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PERSPECTIVES CONCLUSIONS PUBLICATIONS 

2. High-throughtput technologies 

Data storage and treatment 

Custom tools for handling very large data sets: LIMS  

Laser 

Quantitative analysis: 

 Number of worms 

 Size of worm 
 Opacity 

 Fluorescence 

COPAS  
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