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What is single-cell analysis? 

*Single cell sequencing -> sequence information from individual cell with 

optimized NGS technologies 

Result : provide a high resolution of cellular differences 

 

How to do the single-cell sequencing 

 

- From cell isolation to application 
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Gene expression matrix

 

- N means total number 

 

Challenges in single-cell data analytics  

- Noise 

- Doublet 

- Dropout 

- Batch effect (non-biological signal) 

 

Single-cell RNA-seq analysis

 

  

High dimension data 



Dimension reduction-- PCA

 

* Data to the direction with highest variance -> we will preserve (the 2 higher 

value) 

 

Problem of PCA  

- original clusters are not preserved  

**use T-SNE (t-distributed stochastic neighbor embedding) 

- A nonlinear dimensionality reduction technique well-suited for 

embedding high-dimensional data for visualization in a low-dimensional 

space of two or three dimensions 

- Similar objects are modelled by nearby points and dissimilar 

objects are modelled by distant points with high probability 

  



Process of t-SNE 

 

- x reverse 

 

PCA vs t-SNE 

 

- 28*28 means each image dimension 

 

In low-dimension space 

From 0-9 

x,y -axis coordination has meaning  No meaning of their coordination 



- t-SNE much better than PCA in visualization  

 

 

Disadvantages of t-SNE 

 

- For UMAP is similar with t-SNE 

 

T-SNE/UMAP in Python

 

T-SNE 

- No physical meaning  

- No physical distance 

- Just realize data 



- n_components=2 means 2D place 

- (4,2) = (no. of different data point, no. of dimension) 

 

Protein binding has preference 

 

- Different binding protein -> different binding pattern  

 

Method of get the binding motif by experiments 

 

RNA binding protein sequence 

RNA binding protein 

Remove protein, only binding RNA 

Process can be incubated 



From aligned sequences to motif  

 

- Aligned means the first thing do alignment  

- If don’t aligned -> will have different sequence -> doesn’t match 

 

 

 


