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Single-cell data analytics

Quality Control Normalization Feature selection Dimension Reduction Cell-cell distance Clustering

Example

Preprocessing Data correction Feature selection Downstream Analysis

Trajectory inference

Gene dynamic

Compositional analysis

Challenges Noise, Doublet, Dropout, Batch effect

Noise

Genes

Counts

Mitochondrial

Doublet
Two cells

Dropout

Simulation to eliminate

Artifacts

Advanced statistical/ML methods

Batch effect

Non-biological factors

AlignmentCorrection

Normalization

Remove genes

Statistical Method for Regression

Latent space

Visualization

Preserve the clusters in 2D

PCA Not perfect Original clusters not preserved

T-SNE
Longer running time, non-deterministic, Noisy 
pattern, not really preserved distance, not revertible

UMAP

Protein DNA/RNA motif
How to get binding motif

By checking the designed RNA bound to the 
Epitope-tagged RBP

All the sequence should be aligned before 
converting into motif Position Count Matrix


