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Motivation

• Cancer: Interactions across multiple molecular modalities (multiomics)

• Multiomics integration: Deeper insights into cancer biology

• Challenges in graph-based deep learning

❑ Independent feature selection

❑ Homogeneous graph learning

    Heterogeneous graph over jointly reduced omics features?

Contributions

• HeteroGATomics: Heterogeneous Graph ATtention network for omics 
integration

❑ Joint feature selection across all omics 

❑ Heterogeneous graph learning for cancer prediction

▪ Dual-view approach with feature and patient similarity networks

HeteroGATomics Architecture
       

          
                                                         

             

                  

       

         

   

       

   

       

   

       

    

                    

              

                        

            

            
           

                

 
 
  
 
 
  

 
 
  
 
 
  

 
 
  
 
 
  

               

               

                

                   

 
 
  
 
 
  

 
 
  
 
 
  

 
 
  
 
 
  

                   

                   

                      

                              

             

                

        

      

      

      

      

 
 
  
 
 
  

                

 
 
  
 
 
  

               

 
 
  
 
 
  

               

Datasets

• The Cancer Genome Atlas (TCGA) cohorts

Brain lower-grade 
glioma (LGG)

Bladder urothelial 
carcinoma (BLCA)

Renal cell 
carcinoma (RCC)

Cancer Classification Performance
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Ablation Studies

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.00

BLCA (AUROC) LGG (AUROC) RCC (Accuracy)

M
e

tr
ic

 v
a

lu
e HeteroGATomics_MAS+KNN

HeteroGATomics_MAS+MLP

HeteroGATomics_MAS_RF

HeteroGATomics_MAS+Ridge

HeteroGATomics_MAS+XGBoost

HeteroGATomics

HeteroGATomicsMAS + KNN

HeteroGATomicsMAS + MLP

HeteroGATomicsMAS + RF

HeteroGATomicsMAS + Ridge

HeteroGATomicsMAS + XGBoost

0.66

0.68

0.70

0.72

0.74

0.76

0.78

 LGG (AUROC)  LGG (Accuracy)

M
e

tr
ic

 v
a

lu
e

Homogeneous Hetero_Edge

Hetero_Feature Hetero_Feature+Edge

HeteroEdge

HeteroFeature HeteroFeature+Edge

0.60

0.62

0.64

0.66

0.68

0.70

0.72

0.74

0.76

0.78

LGG (AUROC) LGG (Accuracy)

M
e

tr
ic

 v
a

lu
e

DNA mRNA miRNA

DNA+mRNA DNA+miRNA mRNA+miRNA

DNA+mRNA+miRNA

Biomarker Identification (LGG)

GitHub 

arXiv 

Contact:
stabakhi1@sheffield.ac.uk

Omics Modalities

DNA methylation (DNA)

Gene expression RNAseq (mRNA)

miRNA expression (miRNA)
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