


Identification of stress-responsive genes in differential 
co-expression networks

Camila Riccio Rengifo

Advisors:

Camilo Rocha
Jorge Finke



Quantification of the stress response in plants
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● Temperature
● Drought/flood
● Salinity
● Aluminum

● Pathogens
● Insects
● Herbivores
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Morphological data
● Plant height
● Primary/secondary branch thickness
● Number of primary/secondary branches
● Root length

Ion concentration
● Na+, K+
● Al3+, Ca2+, Mg2+
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Traditional approaches
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Workflow for Differential Co-expression Analysis



Workflow



Data pre-processing
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Network construction
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G = (V,E)

nodes = genes
edges = relationship between nodes
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Network construction

less dense networks



Workflow



Module identification

Gene co-expression modules are likely to 
overlap due to the multiple regulatory 
domains a gene can be part of.

Pleiotropy is the phenomenon of a single 
gene controlling or influencing multiple 
(and possibly unrelated) phenotypic traits.

Clustering



Clustering with overlapping nodes 

Hierarchical Link Clustering (HLC) ANGEL

OLPEgo menus ego

Neural Overlapping Community Detection (NOCD)
Convolutional layer

Batch normalization

ReLU

Dropout
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Module enrichment

Network genes

Genes from 
the module

Genes with the  
GO association

c a b

d

Fisher test:

H0: The module is a random sample from the network.
H1:  The module has more genes annotated with the GO term than 
expected by chance.



Module enrichment

|V| = 3,757
|E| = 246,360



Workflow



Module association to phenotypic traits
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Module association to phenotypic traits
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Module association to phenotypic traits

Case study: Oryza sativa (rice) 
under salt stress



What's next?



What's next?

● Systematic comparison between the results 
obtained with the different algorithms 
applied in each step of the workflow.

● Comparison of results with standard 
techniques (e.g., WGCNA and DiffCoExp) 

● Application to OMICAS own data: Rice 
under aluminum stress.

● Application in cenicaña data.
● NMTF algorithm as a clustering method to 

incorporate a priori information on gene 
interactions.



Thank you very much

Questions?






