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The regulation of gene expression is a key factor influen-
cing cell fate decisions during differentiation. The molecu-
lar mechanisms underlying gene regulation are multi-
layered, with regulatory inputs traversing both within and
across different layers, thus providing a very difficult system
to decipher. Although the gene expression patterns are
cell-type specific, the regulatory inputs follow similar funda-
mental guidelines. One basic and easily interpretable
transcriptional control layer is chromatin accessibility
which is a consequence of combinatorial binding of tran-
scription factors (TFs) and various chromatin modifications.
Hematopoiesis is a well-characterized system for under-

standing transcriptional control mechanisms. The differen-
tiation of hemogenic endothelium (HE) to hematopoietic
progenitor cells (HP) forms a crucial step in hematopoiesis
as it marks the exclusive commitment of bi-potent stem
cells capable of following both hematopoietic and endothe-
lial lineages, to hematopoietic lineages. In this work, we
have performed a genome-wide analysis of chromatin
accessibility dynamics in the differentiation of HE to HP
and subsequently correlated them to gene expression
dynamics for comprehending the basic regulatory themes.
Chromatin accessibility was examined by global DNasel
Hypersensitivity Sites (DHS) mapping during the differen-
tiation, in addition to measuring gene expression by RNA-
Seq for HE and HP. Accessible regions unique to HE and
HP, and common peaks were identified. In general, there
was a direct correlation between the DHS fold change and

the expression fold change of the nearest genes for the cor-
responding peaks, with peaks near promoter regions show-
ing a considerably higher degree of correlation than the
rest of the peak populations. In further analyses, we applied
a range of bioinformatics approaches such as peak overlap
analysis, de novo motif discovery, and gene ontology analy-
sis with the ultimate aim to identify the factors influencing
lineage commitment. To this end, we have formulated a
novel cluster-based approach for studying motif co-occur-
rence to obtain potential combinatorial TF binding regions,
and by correlating those with the expression of the TFs we
have systematically explored the relationship between the
changes in chromatin accessibility and gene expression
dynamics. We are presently developing mathematical mod-
els that integrate chromatin accessibility, chromatin modifi-
cations and transcription factors to predict gene expression
patterns specific for a given cellular differentiation state.
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