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Transcription factors

Hands-on-training
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Part 1: Mapping a gene list with TF classification

Part 2: Converting Matrices to molecules

Part 3: Analyzing ChIP-seq peaks 
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Part 1

TFClass is a classification of eukaryotic transcription factors based on the 

characteristics of their DNA-binding domains (DBDs). 

We will use a list of genes and identify the most prominent transcription 

factor class with the functional classification tool and underlying statistics. 

This analysis allows you to classify a set of genes into TF classification groups. 
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Part 1 – Classify a set of genes into TF classification groups

After logging into the geneXplain platform, open the Functional classification tool as shown below.
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Part 1 – Classify a set of genes into TF classification groups

Navigate to the UpDownReg_168_Ensembl_genes table and drag-and-drop it to the Source data set field of the tool. 

The field Classification is a source directory whose information is used for the comparison (mapping) and select TF 

classification. Change Minimal hits to group to 1, because our input list is quit small and we would like to have an 

overrepresentation from the first hit already. Click Run when parameters are set as shown below.

RUN
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Part 1 – Classify a set of genes into TF classification groups

Sorting the resulting table with lowest Adjusted P-value on top gives four most prominent TF classes in the red box.
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Part 2
Now we are using a tool to convert a list of transcription factor binding sites 
into a list of corresponding transcription factors.
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Part 2 – Convert a list of transcription factor binding sites (TFBSs) into a list of transcription factors (TFs)

Open the Matrices to molecules tool as shown below.
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RUN

Part 2 – Convert a list of transcription factor binding sites (TFBSs) into a list of transcription factors (TFs)

Navigate to the Enriched motifs top50 table and drag-and-drop it to the Sites table field of the tool. The field Output 

type defines the hub, which is used for the conversion mapping and defines the output type and ID. Click Run when 

parameters are set as shown below. The resulting table has Ensembl IDs added to the original Sites table.
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Part 3

This part demonstrates the analysis of ChIP-seq data in the geneXplain 

platform. We will show how to work with genomic intervals loaded from BED 

files. The ChIP-seq peaks from Jurkat cells were bound by TAL1 in a study be 

Palii et al. [1]. In the first part, we will analyze binding sites in TAL1-bound 

regions in Jurkat cells. 

1. Palii CG, Perez-Iratxeta C, Yao Z, Cao Y, Dai F et al. (2011) Differential genomic 

targeting of the transcription factor TAL1 in alternate haematopoietic lineages. 

EMBO J. 30:494-509.
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Part 3 – Enriched motifs in ChIP-seq peaks

Open the Create random track tool. This tool randomly samples upstream regions of genes that do not overlap with 

and has the same distribution of lengths as a specified set of intervals. The random intervals will present our 

background set of genomic sequences for subsequent binding site analysis.
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Part 3 – Enriched motifs in ChIP-seq peaks

Navigate to the jurkat cell track and drag-and-drop the item onto the Input track field of the tool. Change the Sequence 

source to Ensembl 75.37 Human (hg19). Click Run when parameters are set as shown below.
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Part 3 – Enriched motifs in ChIP-seq peaks

The next goal is to extract a subset of intervals, as we are not going to analyze binding sites in all peaks. Open the 

interval table and follow the steps described below to extract an interval subset.
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Part 3 – Enriched motifs in ChIP-seq peaks

We are now ready to compare binding sites in TAL1-bound regions with those in the sampled genomic background. 

Here we will apply the MEALR tool which finds a weighted set of discriminating motifs using sparse logistic regression.

Use the steps shown below to open the MEALR tool.
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Part 3 – Enriched motifs in ChIP-seq peaks

In MEALR, specify Yes and No sets by dragging the interval items of the TAL-1 peak subset and of the random track onto 

respective fields. Navigate to the vertebrate recommended specific profile of TRANSFAC 2020.3 to specify the set of 

motifs (a file navigator opens when clicking on the field Input motif profile). Click Run when ready.
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Part 1 – Enriched motifs in ChIP-seq peaks

Like the original study, MEALR identifies GATA, Runx-type, and ETS motifs as dominant patterns. In addition, it proposes 

also an MYB motif at the top of the list.

From Figure 6, Palii et al., EMBO J. 
2011, 30:494-509
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Practical session completed


