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 Abstract
Principal Component Analysis (PCA) is applied to cluster normal and transformed fibroblasts under limiting glucose concentration.

Introduction
When thinking to target drug administration one is keen to 
imagine a nanoparticle driven through the blood to a target 
organ - say the cirrotic liver - ideally not interacting until there, 
then dissolving its “mantle”, possibly in a not toxic way (say a 
kind of engineered sugar more affine to the liver enzymes than 
to the blood) and finally releasing the active principle according 
to the kinetics designed in its sterochemical assembling.

Sometimes, targeted therapy is to deprivate of some chemical 
instead than to administrate: think about sugar starvation 
cancer therapy, based on the observation that tumour is often 
more eager of sugar than healthy tissue [1-4].

Therefore [5], to evaluate the relevance of the transcriptional 
events in such metabolic alterations, time-dependent changes 
in transcriptome of normal and transformed cells growing 
in media supplemented with either high (25 mM) or low (1 
mM) initial glucose concentration have been evaluated by 
Affymetrix gene expression analysis.

Experimental Design, Microarray Analysis [5] and 
Visualizing Observations Via The 2 Main Principal 
Components

In order to identify the transcription profiles of normal and 
transformed mouse fibroblasts following glucose reduction, 
we decided to modulate carbon metabolism by using two 
different initial glucose concentrations: normal (25 mM) and 
low (1 mM). Affymetrix (Affymetrix, Santa Clara, CA) mouse 
genome 430 2.0 array was used to probe the global gene 
expression profiles in our fibroblasts NIH3T3 (Normal) and 
NIH3T3-K-ras (transformed).

Expression analysis files originated from each sample (chip) 
were imported in GeneSpring 7.3.1 (Silicon Genetics) for 
analysis. Gene expression data were subjected to standard 
normalization and filtering procedures as described in [6], 

allowing to identify 5,029 genes showing significant statistical 
expression (p-value ≤ 0.05) in at least one comparison (i.e., 
time dependence, normal vs transformed, high glucose vs low 
glucose).

The PCA (Principal Component Analysis [7]) was used to 
visualize the multi-dimensional space of the thousands of genes 
in just their two main principa components in order to grasp 
a rough first idea of what is going on, letting a more refined 
analysis to further future work: the genes that give an heavy 
contribute to such two main PC are candidate to be relevant 
for identifying the different behaviour in the 4 experimental 
condition analysed.

Results
Figure 1 plots the observations in the two-dimensional space 
defined by the first (x-axis) and second (y-axis) principal 
components. The colored green samples, belonging to the 
more expressed principal component, form a kind of cluster 
possibly indicating a kind of similarity among the 3 labeled 
conditions. It is possible at a frist glance to appreciate for 
instance that wild High glucose increase both PCs with time, 
while Low glucose just mainly increases the first one, and even 
at lower amount. Transformed animal gene expressions start at 
lowered expression of first PC no matter of how much sugar is 
allowed until the first day, then they diverge on the second PC 
– lower for Low glucose than for High glucose while the first 
PC increases less than wild – on the second day, and finally 
stay divergent at the third day keeping the High glucose at 
the same expression level than the second day while attaining 
second day wild for Low glucose.
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Conclusions and Future Perspectives
Deeper analysis (like Adaptive Bayesian Network optimized via 
Kalman filtering [8] for instance) could be performed on the same 
gene list, as well as Logical networks, Clusteting, decisions trees, 
deep learning, with the aim of validating the results obtained by 
the studies made until now as well as by using software tools 
that allow to integrate gene expression data with other relevant 
parameters, such as protein interaction maps. Identification of 
glucose-modulated pathways in normal and transformed cells 
could be a first step towards the identification of gene-protein 
networks implied in the fragility of transformed cells to glucose 
shortage. This knowledge could become valuable for rational, 
system-level identification of therapeutic targets for cancer 
treatment even in the traditional understanding reminded at the 
very beginning of the introduction.
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