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Gene Regulatory Network (GRN)

Directed Unweighted Graph

Gene Co-expression Network (GCN)

Undirected Weighted Graph
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GCN with

7221 genes

Credit: S. Mohammad H. Oloomi from 

https://en.wikipedia.org/wiki/Gene_co-

expression_network
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iHerd Framework
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Result 1: Hierarchy in Transcript Factor (TF) GRNs
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GRN for K562 and GM12878 cells

Top TFs drive 

tumor-normal 

differential 

expression

Bottom TFs are 

more often 

associated with 

burdened 

binding sites



Result 1: Hierarchy in Transcript Factor (TF) GRNs
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iHerd 

recovers 

the 

hierarchy 

change 

within the 

TF GRNs



Result 2: Simulated GRN Experiments
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Data construction

Gene BCLAF1 should 

show the largest change 

from raw GRN (top left) to 

modified GRN (bottom left)



Result 2: Simulated GRN Experiments

iHerd outperforms four baseline methods in the TF prioritization task

9



Result 3: Identify LDG/EDG for GCN

Across cell types: neuron vs non-neuron
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Result 3: Identify LDG/EDG for GCN

Across conditions: control -> MDD, control -> PTSD
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Result 4: Simulated GCN Experiments

Data construction
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LDGs remain the same clusters/pathways

EDGs change the clusters/pathways



Result 4: Simulated GCN Experiments

iHerd outperforms four baseline methods in the LDG/EDG distinction task
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Result 5: Robustness & Biological Relevance

14



Conclusion
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● iHerd can faithfully highlight the changed TFs and the divergent genes in 

each respective network across different cell types and conditions.

● iHerd is a flexible framework and it can combine different graph learning 

methods (focus on structural information or local neighborhood) depending on 

the input network. Meanwhile, how to effectively combine the node features

into this framework would be a promising direction of future exploration.

● We have implemented iHerd as an open-source software that is freely 

downloadable to the public. With the exponential growth of disease data, 

iHerd can be a useful tool for the community to prioritize genes in diseases 

and quantify their changes at different stages.
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Thanks for listening!


