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- Application of Non Linear Statistics (Principal
Component Analysis) in Data Analysis of
Differentiation Stem Cell to Astrocyte
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Abstract

Introduction: The combination of univariate
and multivariate statistics can identify
significant biological changes in protein
expression between experimental groups.

One of the most common statistical
methods that help to analyze two-
dimensional gel electrophoresis is the
principal component analysis (PCA). In this
study, the differentiation of stem cells to
astrocytes studied by proteomics and cell
protecome of two groups were analyzed
through PCA method by an appropriate
statistical software.

Matherials & Methods: Bone marrow
aspirates was prepared from healthy donors
and the mononuclear cells were isolated.
Cells were incubated in 10% DMEM with
low glucose, glutamine, streptomycin and
penicillin in CO2 5% and moisture 98% at
37°C. For differentiation of these cells into
astrocytes, cells exposed to retinoic acid,
cAMP, PGF, PDGF, NGF. Stem cells and

astrocyte cell proteom were extracted and
separated by two dimensional
electrophoresis. The gels were stained using
silver staining and the scanned gels were
analyzed by using of bioinformatics
analysis software.

Accepted: )

Findings: Bioinformatics and statistical
analysis of two-dimensional gel
electrophoresis technique revealed that 774
protein spots were detected in the two
groups.  Comparisons between groups
suggested that the expression of new
proteins and the silencing of certain
proteins in the signaling pathway of cell
differentiation have been accoplished.
Clustering analysis, divided the expressed
proteins into three main clusters indicating
that there were clusters of proteins with
similar expression could provide similar
performance in terms of testing or
biological activity in the biochemical
pathways.

Discusion & Conclusion: PCA analysis
confirmed the clustering results showed that
the protein has been classified according to
the test conditions. Finally, we concluded
that the differentiation makes a significant
change in the level of expression of the
proteome and  statistical analysis like
clustering and PCA can be considered as a
good indicator of the protein expression
changes.

Keywords: Proteomics, Principal
components analysis, Astrocytes
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