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Identification of DNA motifs

Hands-on-training
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Part 1

This part conducts a multi-step analysis to predict binding sites in sequences 

of ChIP-seq peaks with the geneXplain platform.

We will start of with loading a narrowPeak-file (a BED-like format used by 

Encode) describing locations of NF-kappaB-bound regions after TNF-alpha 

stimulation in Gm10847 cells and find the dominant motif in these sequences 

using ChIPMunk.



info@genexplain.com3

Part 1 – ChIPMunk in the geneXplain platform

Open the geneXplain platform page in your browser: https://platform.genexplain.com/bioumlweb

Specify your credentials and click Login.

<your username>
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Part 1 – ChIPMunk in the geneXplain platform

Navigate to the Training_platform data project and further to the subfolder Training_Input_Data. To copy this folder, 

choose Copy with right-click on it. In the Copy folder window, provide a path to your data project and click OK.
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Part 2 – ChIPMunk in the geneXplain platform

We will start with the file GXP_Encode_Gm10847_NfkbTnfa_Top500.narrowPeak.

Select the file (turns blue marked) and press the Edit button to get more information of the file.

The format of the file GXP_Encode_Gm10847_NfkbTnfa_Top500.narrowPeak is a track and hg19 genome is the 

Sequence source.

Edit
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Part 2 – ChIPMunk in the geneXplain platform

When the ChIP-seq intervals have been loaded, navigate to the ChIPMunk tool as shown below and double-click on its 

name in the Working Tree to open the tool’s interface.
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Part 2 – ChIPMunk in the geneXplain platform

Open  the copied folder 2_Motifs, click on the track in the Working Tree (blue marked) and drag-and-drop it to the Input 

sequences field in the tool interface. Expand the Expert options and see additional parameters of the tool, which can be 

modified. You can specify a special name for the output Matrix name (here: NfkbTnfa). When ready, click Run.

RUN
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Part 2 – ChIPMunk in the geneXplain platform

It may take ChIPMunk a few minutes to complete ...
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Part 1 – ChIPMunk in the geneXplain platform

When the task has finished, the platform presents a logo of the ChIPMunk motif and a new item named Matrix library

(unless another had been specified) has been added to the tree.

The motif discovery part is complete at this point. If time permits you can

- try out this analysis with DiChIPMunk which produces dinucleotide matrices (take care not to overwrite any of the 

results just produced, since they are required for the next part),

- or create different sorts of pretty motif logos for the ChIPMunk motif using the tool named “Create profile from 

matrix library” in the group of “Site analysis” tools.
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Part 2

Here we will use the motif found by ChIPMunk in the previous part to predict 

binding sites in peak sequences uploaded as FASTA file.
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Part 2 – Binding site prediction in the geneXplain platform

We need to create a profile for the matrix to use it in binding site search. A profile is a simple data structure to specify 

matrices and corresponding score cut-offs.

Navigate to the Create profile from matrix library tool as shown below and double-click on the item to open the tool 

interface.



info@genexplain.com12

Part 2 – Binding site prediction in the geneXplain platform

Navigate to the matrix library created by ChIPMunk, click on the item and drag-and-drop it on the Input matrix library 

field of the profile tool. Specify a custom P-value of 0.001 for the score threshold. When ready, click Run to create the 

profile.
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Part 2 – Binding site prediction in the geneXplain platform

A matrix library item is added to the tree and a view of the profile is shown, when the profile is ready. Note that a matrix 

profile can encompass parameters for several motifs.
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Part 2 – Binding site prediction in the geneXplain platform

We will now use the FASTA file named GXP_Encode_Gm10847_NfkbTnfa_Top500.fasta and will predict enriched 

transcription factor binding sites (TFBSs).
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Part 2 – Binding site prediction in the geneXplain platform

Navigate to the Site search on track tool as shown below, double click and open the tool interface.
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Part 2 – Binding site prediction in the geneXplain platform

In the tool interface drag-and-drop DRIMust_Encode_NFKB_TNFA_Gm10847_Top500.fasta into the field Track.

Drag-and-drop the recent created Matrix library file into the Profile field. You can specify a custom output name.

When ready, click Run to invoke the binding site search.

RUN
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Part 2 – Binding site prediction in the geneXplain platform

When the binding site prediction has finished, you have a corresponding item in the Tree Area and a view of the sequences with binding 

sites is presented in the genome browser.

You can right-click on the sites track and open the corresponding table as an alternative to the visual presentation.
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Part 3

Here we will use a workflow to find enriched TFBSs in promoters of a set of 

genes.
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Part 3 – Binding site prediction in the geneXplain platform

We will now use the gene list named UpRegGeneList and will predict enriched transcription factor binding sites (TFBSs) 

within the promoters of the gene list.
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Part 3 – Binding site prediction in the geneXplain platform

Navigate to the Workflows and further to Identify enriched motifs in promoters (TRANSFAC®) as shown below, double 

click and open the workflow interface.
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Part 3 – Binding site prediction in the geneXplain platform

In the workflow interface drag-and-drop UpRegGeneList into the field Input Yes gene set.

Click Run to start the workflow.

RUN
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Part 3 – Binding site prediction in the geneXplain platform

When the workflow has finished, several resulting tables will open automatically and finally a summary HTML Report as well. All results 

getting stored in an output folder and you can have a view of Top 3 TFBS, which are the three most enriched binding sites visualized in the 

gene promoters or all identified binding yes sites presented in the genome browser. A list of potential Transcription factors is given, which 

are postulated to regulate the genes from the input list.
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Practical session completed


