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Image adapted from Wang et al., Quantitative Biology 4, p.58, 2016



  

Find Something in My Data

- I do not understand your biological hypothesis

- I do not have any

Fishing
expedition



  

MOFA: Hypothesis-Free Exploratory Tool 

 Visualisation of samples in factor space

 Annotation of factors using (gene set) enrichment analysis

 Imputation of missing values

 Support of OMICs with non-Gaussian distribution including binary and count data



  

MOFA: Imputation of Missing Values 

Bayesian framework is insensitive to missing data, priors compensate 
for the lack of data



  

MOFA: Imputation of Missing Values 



  

scNMT Data Set: 
scRNAseq + scBSseq + scATACseq



  

scNMT Data Set: Distributions



  

scNMT Data Set: Summary Stats

Bayesian framework of MOFA allows to explicitly 
model non-Gaussian distributions via Bayes rule



  

scNMT Data Set: Variance Explained



  

MOFA: Interpretation of Factors

ESC and EB cells are separable on the heatmap built on loadings
of the MOFA latent factors



  

MOFA: Visualizing Low-Dimensional Space



  

MOFA for scOmics Integration: 10X PBMC 

scRNAseq scATACseqscRNAseq

scRNAseq + scATACseq



  

MOFA for scOmics Integration: 10X PBMC 



  

Other Unsupervised
Integrative OMICs Methods



  

Clustering of Clusters

Wang et al., Quantitative Biology 2016, 4(1): 58–67



  

Similarity Network Fusion (SNF)

Wang, B., Mezlini, A., Demir, F. et al. . Nat Methods 11, 333–337 (2014)



  

Graph-Based OMICs Integration

Keep edges consistently
present across the OMICs



  

UMAP for Omics Integration 



  

Autoencoder for Single Cell

Unsupervised 
Artificial Neural Network

Single Cell Analysis is Unsupervised
1) Dimensionality Reduction
2) Clustering
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