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The Problem: To elucidate the important genes involved in neuronal stem cell (NSC) differentiation using Affymetrix
time series gene expression values obtained from rat mRNA. To formulate algorithms which will work well on this
type of problems.

Motivation: Stem cells are important in the treatment of many diseases. Particularly, neuronal stem cells are
important in the treatment of degenerative brain diseases such as Parkinson and Alzheimer. Understanding the
mechanisms and pathways of how NSC differentiate into astrocytes, mature neurons, and possibly other cell types
is extremely important. With the current advent of GeneChip technology, we are able to analyze massive amounts
of gene expression data. Moreover, we can look at the time-course of genes that regulate differentiation. We are
interested in formulating computational tools to perform such analysis.

Previous Work: Eisen et al [1] devised a system of cluster analysis for genome-wide expression data from DNA
microarray hybridization to group genes involved in similar cellular processes by some measure of similarity in
their pattern of expression. They used a form of correlation coefficient as a similarity metric and hierarchical clus-
tering to group genes of “similar” function.

Approach: We first used various normalization techniques, such as Maximum-Likelihood Method [2], in order to
remove noise and scale the data appropriately. We explored the validity of keeping or removing Affymetrix APM
calls. We modulated the fold-change criterion to get a reasonable number of genes as a pre-analysis step. These
genes were clustered according to their behavior over the four time points. These genes were later analyzed from a
biological perspective.

Impact: This work opens a door for further biological validation of selected important genes. We realized the
inherent complexity of the problem due to the sparsity of the data and uncertainty attributed to the technology.

Future Work: Introducing chemicals into the cells that halt protein synthesis means that transcription factors will
not be around to up-regulate gene transcription/expression. Adding specific growth factors will up-regulate only
the genes specific to a pathway. As new data from such experiments become available, we are interested in explor-
ing genetic networks and pathways using computational methods [3].
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