A Bioinformatics Approach Toward Identification of Genes
involved in Hematopoiesis and Leukemia

Twyla T. Pohar', Hao Sun? Sandya Liyanarachchi’, S. James S. Stapleton*
and Ramana V. Davuluri’

Keywords: database, data-mining, EST, hematopoiesis, leukemia, statistical analysis, gene
expression.

1 Introduction.

Hematopoiesis describes the process of the normal formation and development of blood
cells, involving both proliferation and differentiation from stem cells. Abnormalities in this
developmental program yield blood cell diseases, such as leukemia. This complex, biological process
is under stringent control, with various extra- and intra-cellular stimuli that result in the activation of
downstream signaling cascades. Ultimately, these signaling cascades converge at the level of gene
expression where positive and negative modulators of transcription delineate the pattern of gene
expression [1].

In order to elucidate the mechanisms involved in such regulation, it is important to identify
the genes, which play integral roles in the hematopoietic process. Our in-house developed
Hematopoiesis Promoter Database, HemoPDB, includes experimentally defined genes, which were
manually curated from published literature [2]. Characterization of the gene expression profiles of
these genes may allow us to efficiently identify previously unannotated genes via a combination of
statistical analysis and data-mining of expressed sequence databases. We have designed a data-
mining pipeline in order to manage the data obtained from dbEST [3] to determine the UniGene [4]
clusters likely representing genes expressed preferentially in hematopoietic tissues and organs.

2 Results.

We downloaded all of the ESTs via dbEST: ftp://ncbi.nlm.nih.gov/repository/dbEST to
create a standardized gene expression database for each sequence according to organ/tissue. Our
automated pipeline then determines the genomic coordinates of each sequence by its alignment to the
genome by BLAT [5]. These coordinates are then associated with the corresponding UniGene cluster.
We then perform a genome-wide statistical analysis by applying a binomial test to compare the
proportion of organ/tissue-specific ESTs expressed in each cluster vs. the entire EST population. The
imposed criterion of a p-value, which conforms to a specific level of statistical significance, allows us
to determine the clusters that are hematopoietic-related. We intend to substantiate these data obtained
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by comparing them to the gene expression profiles of experimentally characterized hematopoietic
genes.

We will present the development of our automated pipeline, in addition to results obtained
from this genome-scale analysis. We are hopeful that this study will allow the identification of key
genes in the normal and malignant hematopoietic environments.

3 Figures.
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Figure 1. Sample EST percentage distribution of 5 UniGene clusters obtained via our automated method, which
identifies hematopoietic-related genes. The highest percentages, conveyed by black bars, are consistent with
hematopoietic organ/tissue types.
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