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Deep learning has potential for
harmonising multi-omics data to 
discover weak regulatory features
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We detect CTCF with an accuracy of 86% in:

• ATAC-Seq
• Chip-Seq
• RIP-Seq data
• 3D genome data integration is in progress

We acknowledge high performance computing support provided by the Monash eResearch Centre.

Reads containing the CTCF motifDifferent assays used to infer the state of biological systems
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		  The CTCF motif is an example of a signal present within data

Strategies to resolve expected problems:

• Sequence vectorisation & pyramid pooling 
can resolve uneven sequence lengths

• Segmentation shows multiple signals in data
• Interleaving and shuffling data redistributes 
data more evenly

Expected problems during processing:

• Sequence length distribution differ in datasets
• Signals can be sparse and discontiguous
• Multiple signals may be at the same location
• Category imbalance skews model training

We use a 
data-driven integrative 

epigenomic approach to:

•	Discover hidden or weak 
regulatory signals

•	Harmonise multi-omics data to 
enhance signal and accuracy

•	Use sequence data directly to 
minimise information loss

•	Work on any combination of
omics data types

We have at least 108 samples per study for 102 studies 
from databases such as ENCODE and NIH roadmap.
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