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• Exercise 1: Hierarchical clustering for CummeRBund.

• Exercise 1.1: Calculating gene expression distance.

• Exercise 1.2: Performing the clustering.

• Exercise 1.3: Visualising the clusters.

• Exercise 2: K-means clustering for CummeRBund.

• Exercise 2.1: Running different K’s.

• Exercise 2.2: Selecting the optimal number of K’s
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Data source

• ge_table

From Exercise 12.1.4
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• Exercise 1: Hierarchical clustering for CummeRBund.

Preparation before the exercise: 

1- Select the matrix with the expression data for the DE genes

dge_table = ge_table[ge_table$pval <= 0.05,]

row.names(dge_table) = dge_table$id

dge_table = dge_table[,c(2:13)]
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Exercise 1.1: Calculating gene expression distance.

The goal of the exercise is calculate a distance matrix for the gene expression table.

Steps:

1. Run dist() on the dge_table object (it will run an euclidean distance by default): 

gene_dist = dist(dge_table)

• Exercise 1: Hierarchical clustering for CummeRBund.
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Exercise 1.2: Performing the clustering.

The goal of the exercise is calculate to run and hierarchical classification on the 
distance matrix and then select a number of clusters 

Steps:

1. Run hclust() on the gene_distance object using the “ward.D” method: 

gene_hclust = hclust(gene_dist, method = "ward.D")

2. Plot the hierarchical clustering

plot(gene_hclust, labels = FALSE)

abline(h = 1000, col = "brown", lwd = 2)

3. Select a cutoff with six clusters

gene_cluster = cutree(gene_hclust, k = 6)

• Exercise 1: Hierarchical clustering for CummeRBund.



Exercise 1.2: Performing the clustering.

The goal of the exercise is calculate to run and hierarchical classification on the 
distance matrix and then select a number of clusters 

Steps:

2. Plot the hierarchical clustering

• Exercise 1: Hierarchical clustering for CummeRBund.



Exercise 1.2: Performing the clustering.

The goal of the exercise is calculate to run and hierarchical classification on the 
distance matrix and then select a number of clusters 

Steps:

3. Select a cutoff with six clusters.

gene_cluster_k6 = cutree(gene_hclust, k = 6)

4. Retrieve the number of genes per cluster.

table(gene_cluster_k6)

5. Select a new cutoff with three clusters.

gene_cluster_k3 = cutree(gene_hclust, k = 3)

6. Retrieve the number of clusters again  

table(gene_cluster_k3)

• Exercise 1: Hierarchical clustering for CummeRBund.
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Exercise 1.3: Visualising the clusters.

The goal of the exercise is visualise the clusters retrieved in the previous step. We will 
use K=3 since K=6 produces clusters with only one member. 

Steps:
1. Transform the gene_cluster_k3 into a tibble.

library(tidyverse)

gene_cluster_k3 = cutree(gene_hclust, k = 3) %>%

+ enframe() %>%

+ dplyr::rename(gene = name, cluster = value)

2. Retrieve the expression data
dge_means_table = ge_table[ge_table$pval <= 0.05,]

row.names(dge_means_table) = dge_means_table$id

dge_means_table = dge_means_table[,c(14,16,18,20)]

dge_means_table$gene = row.names(dge_means_table)

gde_means_ttable= dge_means_table %>% gather("condition", "expression", 
-gene)

gde_means_ttable = gde_means_ttable[order(gde_means_ttable$gene),]

• Exercise 1: Hierarchical clustering for CummeRBund.



Exercise 1.3: Visualising the clusters.

The goal of the exercise is visualise the clusters retrieved in the previous step. We will 
use K=3 since K=6 produces clusters with only one member. 

Steps:

3. Join the expression and the cluster tibbles.

gde_mean_cluster = gde_means_ttable %>% inner_join(gene_cluster_k3, by 
= "gene")

4. Plot the clusters with ggplot2
gde_mean_cluster %>% ggplot(aes(condition, expression)) +

  geom_line(aes(group = gene)) +

  geom_line(stat = "summary", colour = "brown", size = 1.5, aes(group = 1)) +

  facet_grid(rows = vars(cluster))

• Exercise 1: Hierarchical clustering for CummeRBund.
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• Exercise 2: K-means clustering for CummeRBund.

Preparation before the exercise: 

1- (Same than before) Select the matrix with the expression data for the DE genes

dge_table = ge_table[ge_table$pval <= 0.05,]

row.names(dge_table) = dge_table$id

dge_table = dge_table[,c(2:13)]
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Exercise 2.1: Running different K’s

The goal of the exercise is to run K-means clustering with a range of K’s. 

Steps:

1. Run the Kmer clustering for K=3
gene_cluster_kmeans3 = kmeans(gene_dist, 3)

2. Get the number of genes per cluster
table(gene_cluster_kmeans3$cluster)

3. Run now for K=2 to K=10
clusters = list()

kn=0

for(i in 2:10) {

    kn=kn+1

    print(kn, i)

    clusters[[kn]] = kmeans(gene_dist, i)

}

• Exercise 2: K-means clustering for CummeRBund.
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Exercise 2.2: Selecting the optimal number of K’s 

The goal of the exercise is to run select the right K based in the package fpc. 

Steps:

1. Run fps for each of the cluster
library(fpc)

cluster.stats(gene_dist, clusters[[1]]$cluster, clusters[[2]]$cluster)

• Exercise 2: K-means clustering for CummeRBund.


