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Transcription Factors 
 
>10% of the coding potential (2,000-3,000) of the Human Genome 
 
TFs recognize DNA motifs by multiple chemical interactions between aa 
residues of their DBD (DNA binding domain) and 4-6 bp in the major groove 
 
TFBS for a specific TF can vary a bit  consensus sequence 
 
TFs contain one or more transactivating domains (TA) that interact with co-
regulatory proteins 

How TFs recognize DNA sequences 



Stability is given 
mainly by ionic bonds 
with phosphates 

Specificity is given by 
stereospecific weak 
bonds with bases 
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The reading code of DNA double helix 
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A transcription factor protein 
bound to a specific nucleotide 
sequence of DNA, interacting 
with major grooves 

The DNA helix is bent: « induced-fit » 



The TBP-TATA (DNA) complex 
 
TBP recognizes its cognate sequence in 
the minor groove, but it is widely 
distorted during the interaction 

Extreme cases exist... 



Trans-activating domain classification is rather based 
on aminoacid composition, i.e.: 

•acidic 

•glutamine-rich 

•glutamine/proline rich 

•hydrophobic 

b-ZIP 

GCN4, fos-jun (AP-1), 
CREB 

Homeodomain 

Hox proteins,  Antennapedia 

Mat 

Zn-finger 

GAL4, Nuclear receptors 

Helix-Loop-Helix (HLH) 

Myc, Myo-D, Neuro-D, SREBP 

 



DNA-binding Transcription Factors (regulatory factors) (TF) 
 
GO cathegory  
 
Do not include: 
- Coactivators or corepressors 
- Enzymes 
- General Transcription Factors (basal PIC components) 

 
Do include: 
- Putative proteins with similitude to known TFs 
- Proteins that possess structural domains similar to DNA Binding 

domain (DBD) of known TFs   



TF database: http://jaspar.genereg.net/ 

Structures (DBD)    http://www.rcsb.org/pdb/home/home.do  

Yearly NAR database issues 

https://academic.oup.com/nar/article/48/D1/D1/5695332 

http://jaspar.genereg.net/
http://www.rcsb.org/pdb/home/home.do
http://www.rcsb.org/pdb/home/home.do
http://www.rcsb.org/pdb/home/home.do
https://academic.oup.com/nar/article/48/D1/D1/5695332


Figure 1  
 
Current state of knowledge about transcription 
factors in the human genome.  
 
a | For the top 20 most cited transcription 
factors (TFs) in PubMed the number of studies 
performed in humans (blue bars) and in all 
other organisms (grey bars) is shown. ER* 
combines the citations for ERS1 and ERS2, 
which were indistinguishable in the literature 
search; similarly, STAT5* includes citations for 
both STAT5A and STAT5B.  
 
 
 
 
b | summary of biological processes regulated 
by TFs. 
Annotations were obtained from the Gene 
Ontology database, excluding those based 
only in electronic annotation. Numbers of 
annotated TFs are given in parentheses; 
each gene can be annotated with more than 
one function. 

Vaquerizas, NRG 2009 



from Lambert 2018 



Figure 5 | conservation of human transcription factors across 24 eukaryotic genomes. 
b | For human TFs in the three largest families, the proportion that are conserved in 
each taxonomic group is shown. 

Vaquerizas, NRG 2009 



from Lambert 2018 



mostly ubiquitous tissue-specific 


