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Short Abstract: We combine ChIP-chip hybridization data with a Mauve genome alignment
of mammalian genomes to identify putative conserved TAF1 promoters and mammalian
microrearrangements. In addition to previously reported TAF1 binding data, we utilized our
own ChIP-on-chip array, which was designed to study promoters of human embryonic stem
cells. 

Long Abstract:
Genomic sequence data provides a framework for identification of biomarkers related to
human embryonic stem (hES) cell state [6]. The existing annotation of the human genome,
along with knowledge of human promoters, provides the basis for construction of the first
“catalog” of promoters active in ES cells. Previous work has attempted to identify promoters
with binding sites for the transcription factor TAF1, a subcomponent of the RNA polymerase
II preinitiation complex (PIC) [5]. 

To better validate the location and function of putative TAF1 promoters we combined
ChIP-chip hybridization data with a high-throughput comparative analysis of the human
(NCBI 35), mouse (NCBI 33) and rat (RGSC 3.4) genomes. In addition to previously reported
TAF1 binding data [6], we utilized our own ChIP-on-chip whole-genome tiling array, which
was designed to study promoters of human embryonic stem cells (WiCell H1 cell line). We
performed genome comparison using the Mauve genome alignment system (Darling et. al.
2004) to construct a mammalian homology map and alignment. The alignment forms a basis
for further study into both conserved promoters and genomic rearrangements in mammalian
genomes. 

Although previous mammalian genomes alignments have been constructed [1-4], none have
used a method sensitive to small rearrangements of genomic sequence. Mauve implements
a novel method to identify genomic micro-rearrangements by anchoring alignments in
conserved regions of non-repetitive sequence. Construction of the initial homology map
consumed 12 hours on a Linux PC with two disks. Subsequent whole-genome alignment
based on the initial homology map consumed another 12 hours on a 96-CPU Orion
Multisystems deskside workstation. To evaluate the effect of micro-rearrangements of
various sizes, we constructed alignments with increasing minimum LCB weights of 56, 100,
200, and 400. The alignments used for our analyses used a minimum LCB weight of 56 and
resulted in 6351 LCBs in the initial homology map. Several thousand of these LCBs are less



than 1Kbp in length–truly micro-rearrangements.

This comparative map of the human, rat and mouse genomes, along with the information
derived from our microarray study, allowed us to predict the location of putative functional
promoters in hES cells and verify them as conserved across species. We further analyzed
the possible role of micro-rearrangements of promoter sequences. We focused our analysis
on TAF1 promoters, a subunit of the RNA polymerase II pre-initiation complex (PIC). Our
comparative framework showed a high degree of conservation at the promoter level–75% of
human TAF1 promoters were conserved in mouse and rat. Very few TAF1 promoters showed
evidence for micro-rearrangement. Future work needs to be done to further annotate these
conserved promoters. However, this analysis provides the framework to identify functional
TAF1 promoters that may play an active role in hES cells. 
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