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Introduction: 

eccDNAs are emerging clinical targets

Motivation: 

conflicting views on eccDNAs formation

• extrachromosomal circular DNAs
• Chromosomal origins
• Two research focuses:

Randomly produced: 
apoptotic products, no 

specificity in genomic origins

Inducible production:
by physiological stress etc., 

hence useful as biomarkers

Method: 

predict eccDNAs with CNN and DNABERT

Results: 

robust prediction of short eccDNAs across 

diverse tissues suggesting shared features

Low similarity of eccDNAs’ genomic 
origins between tissues

Conclusion

Significance

The ubiquitous eccDNAs lack 
specificity in genomic origins but 
are predictable from sequences

Deep learning helps re-assessing 
the perceived randomness of 
genomics elements
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What are eccDNAs? Why they are important?

Oncogene

long eccDNAs short eccDNAs

Ubiquitous in 
normal and 
cancer cells

Common in 
cancers, amplify 
oncogenes

Tumor 
treatment

Biomarker 
development

Targets for:

Accurate predictions 
from models trained 
on one dataset and 
tested on others 

DeepCircle model

High percentage of 
eccDNAs
consistently 
predicted as true 
positives/ negatives 
by different models 

random?


