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RNA & Proteins: Challenges

1. Molecular mechanisms = biggest challenge in (nc)RNA research

Idea: Reverse the screening process !

Screen RNA
(expression pattern, cellular phenotype)

Molecular
mechanisms

Screen protein complexes
(known functions)New functions for RNA
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• Lukong et al. (2008). RNA-binding proteins in human genetic disease. Trends in Genetics 24, 416-425.



Project 03 – Data Analysis - Dr. Maïwen Caudron-Herger

Screen protein complexes
(known functions)

RNA & Proteins: Challenges

1. Molecular mechanisms = biggest challenge in (nc)RNA research

Idea: Reverse the screening process !

2. RBPs mainly identified by RNA pulldowns

New functions for RNA
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Little overlap between RBP studies
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Screen protein complexes
(known functions)

RNA & Proteins: Challenges

1. Molecular mechanisms = biggest challenge in (nc)RNA research

Idea: Reverse the screening process !

2. RBPs mainly identified by RNA pulldowns -> little overlap

Need for orthogonal methods to identify RBPs!

Idea: identify proteins and complexes affected by RNA

The concept of “RNA dependence”

New functions for RNA
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RNA-Dependent Proteins (R-DeeP)

RNA dependence:
Proteins and protein complexes, 

whose molecular interactions depend on RNA

RNA
RNA-binding protein
(RBP)

RBP-binding protein
(if RBP bound to RNA)

RNA-dependent
Proteins
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R-DeeP Screen: Density Gradient Fractionation
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R-DeeP Screen: Density Gradient Fractionation 

Sucrose Gradient
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R-DeeP Proteome-wide Screen 

Sucrose Gradient
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Analysis of the Mass Spectrometry Data

Dataset

Part 1:
• Description of the dataset
• Reproducibility
• Normalization



Project 03 – Data Analysis - Dr. Maïwen Caudron-Herger

Analysis of the Mass Spectrometry Data

Part 2:
• Find the maxima (and fit the curves with Gaussians)
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Analysis of the Mass Spectrometry Data

Part 3:
• Evaluate the differences at the maxima
• Define selection criteria for RNA-dependent proteins
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Analysis of the Mass Spectrometry Data

Part 4:
• Apply selection criteria
• Produce some graphics for specific proteins or groups
• Perform a linear regression
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Overview of different shift categories
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Part 5: further analysis of the results
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R-DeeP:  Database for RNA-dependent Proteins

http://R-DeeP.dkfz.de
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R-DeeP:  Database for RNA-dependent Proteins
Analysis at the protein level
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RBP2GO: a new pan-species RBP database
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