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Reverse Causal Reasoning (RCR)
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Understanding 
at the level of 
process and 
mechanism

RCR Overview

RCR
Complex 

Biological Data

transcriptomic, RNA-Seq, 
proteomic, metabolomic, etc.
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BEL Enabled Applications

Structured Knowledge in the BEL Framework

http://www.nature.com/nature/
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Knowledge based Evaluation of Potential Causes
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Differential 
Omics Dataset

Literature 
supported causal 

relationships

Potential 
upstream cause
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Causes:
“what upstream causes 
are consistent with the 

differential 
measurements?”
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Comparison to Pathway Analysis

Differential RNA 
expression

Consequences:
“what pathways could affected 

by the differential RNA 
expression?”

Pathway Analysis
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Assume Protein 
Activation

Identify Enriched 
Pathways
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The HYP
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Causal 
relationships

Upstream Node

Downstream Nodes
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RCR Workflow
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RCR Workflow
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Phase 1: 
Create Knowledge Substrate



© 2011, Selventa. All Rights Reserved.

RCR Workflow
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Phase 2: 
Generate HYPs
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RCR Workflow
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Phase 3: 
Apply Data and Compute 

HYP  Statistics
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RCR Workflow
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Phase 4: 
Evaluate HYPs and Compose 

Causal Networks
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• Evaluate thousands of 

HYPs

• Each represents a potential 
casual explanation

• Calculate significance statistics 
for each HYP

HYP Significance Statistics

Differential 
Measurements

Group B

Group A

For example

Project Workbench

11

Concordance
p-value characterizing the accuracy of the HYP, 
whether observed directions of difference are 
consistent with the predictions of the HYP

Richness
p-value characterizing the enrichment of the 

predictions of the HYP in the observed differences

Project Manager
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Evaluation of HYPs, Building Networks
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RCR Use Cases
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Molecular 
mechanisms of 

action

Molecular 
mechanisms for 
adverse events

Molecular 
mechanisms of 

disease
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Understanding 
at the level of 
process and 
mechanism

Summary

RCR
Complex 

Biological Data

transcriptomic, RNA-Seq, 
proteomic, metabolomic, etc.
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BEL Enabled Applications

Structured Knowledge in the BEL Framework

http://www.nature.com/nature/

