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Figure 3.8: Identification of uniquely expressed genes: the high dimensional microarray data were reduced via 
Hit-MDS and are presented in the 2-D Euclidean Space. The higher the similarity of the gene expression pattern 
of two genes, the closer the corresponding data points in the MDS. Genes sharing a similar expression pattern 
cluster in a cloud of data points in the centre of the graph. Uniquely expressed genes are found in the periphery. 
Panel (A): transcriptome response of EGF treated cells. Panel (B): transcriptome response of NGF treated cells 

that they stand out from the mass of genes through (1) a strong regulation and (2) a unique 

gene expression pattern, the data were searched for genes meeting both criteria.  

The first criterion, regulation strength, was determined by the extent of fold expression 

changes. The second criterion, the specificity of a gene’s expression dynamics, was assessed 

by analysing and comparing fold expression changes over time. Genes that exhibit an 

expression pattern that differs significantly from the majority of gene expression patterns 

were regarded as specifically regulated or: uniquely expressed.  

Regulation strength was assessed as described previously (Section 3.2.1). The uniqueness of a 

gene’s expression profile was determined via Hit-MDS (Section 2.12.2). The combination of 

these two criteria, FE > 1,7 or < -1.7 at two consecutive points in time and p-value in the 

MDS <0.01, reduced the probability of identifying a gene as top-regulated due to large FE 

changes at only one point in time. Thus, the identified lists of top-regulated genes should be 

robust. 

Figure 3.8 shows the MDS for PC12 cells stimulated with EGF (Panel A) and NGF (Panel B). 

Genes found in the periphery, such as Mmp3 or Egr1 (Figure 3.8, Panels A and B), exhibit a 

unique gene expression prolife. Genes found in the centre of the graph share similar patterns 

of gene expression. A much larger number of genes is found in the periphery in panel B than 

in panel A. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 2. Density plot of the multi-dimensional scaling of the transcriptome time-
series after EGF and NGF stimulation. The matrix D, containing the pairwise Euclidean distance
between all genes, was mapped onto a 2D space. Gene distance in 2D is proportional to their Euclidean
distance and therefore the similarity in expression over time. Likewise, genes having a strong and unique
response pattern show as outliers in the density plot. (A): transcriptome response of EGF treated cells. (B):
transcriptome response of NGF treated cells. The most significantly regulated genes are annotated by their
gene symbol.
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