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Clustering
❑ Clustering is a general method to study patterns in 

gene expressions.  
❑ Several known methods: 

Hierarchical Clustering (Bottom-Up Approach) 

K-means Clustering (Top-Down Approach) 

Self-Organizing Maps (SOM)
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Hierarchical Clustering: Example
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A Dendrogram
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Hierarchical Clustering [Johnson, SC, 1967]

❑ Given n points in Rd, compute the distance between 
every pair of points 

❑ While (not done) 
Pick closest pair of points si and sj and make them part 

of the same cluster. 
Replace the pair by an average of the two sij 

Try the applet at: http://home.dei.polimi.it/matteucc/Clustering/
tutorial_html/AppletH.html
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Distance Metrics
❑ For clustering, define a distance function: 

Euclidean distance metrics 

Pearson correlation coefficient

k=2: Euclidean Distance
kd
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Clustering of gene expressions
❑ Represent each gene as a vector or a point in d-

space where d is the number of arrays or 
experiments being analyzed.



CAP5510 / CGS 51669/12/18 !9



CAP5510 / CGS 51669/12/18 !10

K-Means Clustering: Example

Example from Andrew Moore’s tutorial on Clustering.
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Start
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Start

End
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K-Means Clustering [McQueen ’67]

 Repeat 
Start with randomly chosen cluster centers 

 Assign points to give greatest increase in score 

 Recompute cluster centers 

 Reassign points 

 until (no changes) 
Try the applet at: http://home.dei.polimi.it/matteucc/Clustering/tutorial_html/

AppletH.html
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Comparisons
❑ Hierarchical clustering 

Number of clusters not preset. 
Complete hierarchy of clusters 

Not very robust, not very efficient. 
❑ K-Means 

Need definition of a mean. Categorical data? 

More efficient and often finds optimum clustering.
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Functionally related 
genes behave similarly 
across experiments
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Self-Organizing Maps [Kohonen]
❑ Kind of neural network. 
❑ Clusters data and find complex relationships 

between clusters. 
❑ Helps reduce the dimensionality of the data. 
❑ Map of 1 or 2 dimensions produced. 
❑ Unsupervised Clustering 
❑ Like K-Means, except for visualization
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SOM Architectures
❑ 2-D Grid 
❑ 3-D Grid 
❑ Hexagonal Grid


