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Abstract
Transcription factors recognize specific patterns on

DNA and are one of the key components in controlling

gene expression. FoxA1 is a pioneer transcription

factor that facilitates chromatin binding, function of

lineage, and is a regulator of liver specific transcripts.

The ability to make chromatin accessible during cell

development is important for determining the cell’s fate.

When FoxA1 is introduced into mouse embryonic stem

cells, it successfully binds to DNA; however, does not

show significant liver gene activation.
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The use of sequence specific transcription factors

[TFs] such as FoxA1, has fate-changing implications.

They can scan and target genomic DNA initiating

cooperative events that open up chromatin, allowing

for the regulation of gene expression in different cell

types. The involvement of FoxA1 in the differentiation

of embryonic mouse stem cells can be observed

through several computational techniques. Chromatin-

immunoprecipitation sequencing [ChIP-seq] analyzed

the DNA-Protein interactions and identified the binding

preference [motif] of FoxA1. Once the motif is located,

the validity of the data and visualization of phenotypic

expression can be checked using subsequent data

processing protocols.

The pioneer transcription factor FoxA1 increases the

rate of transcription by opening up chromatin making

DNA accessible for transcription. Depending upon the

regulatory environment of the cell type, phenotypic

expression varies.

In the liver cells, the genes expressed by FoxA1 are

all related to liver development and metabolism.

However, in the stem cells, the majority of the genes

expressed are unrelated to liver function indicating in

this cell type, the cellular environment must contain

other factors effecting gene regulation.

The data from ChIP-seq shows FoxA1 successfully

binds to mouse embryonic stem cell DNA with a strong

signal strength and correct motif.

Further genomic analysis reveals there are very few

liver related genes expressed suggesting that it may

not activate them in this cell type.

Additional research is needed on the surrounding

genes to identify the cause of the lack of protein

expression or if other members of the Fox family have

the same results.

Next generation sequencing [NGS] produces large 

amounts data sets available for a variety of deep 

analysis. 
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Abstract

Transcription factors recognize specific patterns on DNA and are 
one of the key components in controlling gene expression. FoxA1 

is a pioneer transcription factor that facilitates chromatin 
binding, function of lineage, and is a regulator of liver specific 

transcripts. The ability to make chromatin accessible during cell 
development is important for determining the cell’s fate. When 

FoxA1 is introduced into mouse embryonic stem cells, it 
successfully binds to DNA; however, does not show significant 

liver gene activation. 



Background

The use of sequence specific transcription factors [TFs] such as FoxA1, 
has fate-changing implications.  They can scan and target genomic 
DNA initiating cooperative events that open up chromatin, allowing for 
the regulation of gene expression in different cell types. The 
differentiation of FoxA1 in embryonic stem cells can be observed 
through several computational techniques.       
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Data & Analysis

Next generation sequencing [NGS] produces large amounts of data 
sets available for a variety of deep analysis. 
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Fox A1-liver cells: Fox A1-Mouse embryonic stem cells:
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Conclusion:

The pioneer transcription factor FoxA1 increases the rate of transcription by opening 
up chromatin making DNA accessible for transcription. Depending upon the regulatory 

environment of the cell type, phenotypic expression varies. 

In the liver cells, the genes expressed by FoxA1 are all related to liver development and 
metabolism. However, in the stem cells, the majority of the genes expressed are 

unrelated to liver function indicating in this cell type, the cellular environment must 
contain other factors effecting gene regulation.

The data from ChIP-seq shows FoxA1 successfully binds to mouse embryonic stem cell 
DNA with a strong signal strength and correct motif. 

Further genomic analysis reveals there are very few liver related genes expressed 
suggesting that it may not activate them in this cell type. 

Additional research is needed on the surrounding genes to identify the cause of the 
lack of protein expression or if other members of the Fox family have the same results. 
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Where did my data come from?

• A lab located 
in Japan 
under the 
supervision 
of Minoru Ko, 
grew these 
cells and 
processed 
them with 
Illumina 
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