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INTRODUCTION 



‚ 3 nuclear RNA polymerases orchestrate the process 

 

 

 

 

 

 

‚ Pol-II controls cell identity, differentiation and stress response processes 

 

‚ 3 steps are required to produce RNA 

 

 

 

 

‚ Initiation is the starting point, and integrates most of the transcriptional regulation 

 

 

‚ The mechanism is supposed to be highly conserved across eukaryotes 
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Transcription initiation is the start of gene expression in eukaryotes 



OVERVIEW OF THE PROCESS 



Transcription initiation requires the assembly of the General Transcription Factors (GTF)  
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Transcription initiation requires the assembly of the General Transcription Factors (GTF)  

3. Pol II and TFIIF join the complex 
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Transcription initiation requires the assembly of the General Transcription Factors (GTF)  

4. TFIIE and TFIIH join the complex 
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Transcription initiation requires the assembly of the General Transcription Factors (GTF)  

5. DNA melts around the transcription start site (TSS) 
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Transcription initiation requires the assembly of the General Transcription Factors (GTF)  

6. Transcription starts 



The architecture of the complex is not fully understood at atomic resolution 

Historical highlights on the advances in the anatomical comprehension of transcription initiation 

Gnat 2001. 

Core PolII 

X-ray 

3.3 Å 

Kettenberger 2003. 

X-ray 

3.8 Å 

 PolII 

Kostrewa 2009. 

 PolII-

TFIIB 

X-ray 

4.3 Å 

He 2016. 

 

Cryo-EM 

3.9 Å 

 Whole-

complex 

Cryo-EM 

7.9 - 10.0 Å 

TFIID 

TFIIH 

Cryo-Electron-Microscopy (Cryo-EM) is key 
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Most subunits are characterized in yeast (S. cerevisiae) and humans (H. sapiens) 



AIM OF THE PROJECT 



Our project aims to review the... 

‚ Architecture of the initiation complex  

 

 

 

‚ Relevant interactions to understand the sequential assembly of factors 

 

 

 

‚ Molecular mechanisms beyond the structure 

 

 

 

‚ Evolutionary conservation across eukaryotes 

 

 

 

‚ The  current structural knowledge about transcription initiation 
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Promoter recognition: TFIID binds and bends DNA around the TATA region 

TBP-associated factors  

TATA-binding protein (TBP) 

 (339 aa) 
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TBP has two modules that bind AT-rich sequences 

Promoter recognition: TFIID binds and bends DNA around the TATA region 

TBP also binds promoters 

without TATA 
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Promoter recognition: TFIID binds and bends DNA around the TATA region 

H bonds and electrostatic interactions are required  
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Promoter recognition: TFIID binds and bends DNA around the TATA region 

H bonds and electrostatic interactions are required 

The C-term repeat 

binds A 


