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Activators 

• Independence of Activation and DNA binding 
domains

• DNA Binding Domains and Activator Domains
• Mechanism of Activation
• Complex Enhancers
• Insulators
• Mediator
• Silencers

Mutagenesis of Gal 4 Activator

Lodish et al Mol Cell Biol 2000
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Structure of Several Activators

Lodish et al Mol Cell Biol 2000

Chimeric Activators

Alberts et al Mol Biol Cell 2002
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Diversity of DNA Binding Domains

• Reading DNA
• Helix Turn Helix
• Zinc Fingers
• Leucine Zipper
• Other?

Reading DNA

Alberts et al Mol Biol Cell 2002
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Protein DNA Contacts

Alberts et al Mol Biol Cell 2002

Helix Turn Helix

Alberts et al Mol Biol Cell 2002
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Homeodomain
Type of Helix turn Helix

Zinc Finger
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Zinc Fingers

Glucocorticoid Receptor



7

Leucine Zipper

Dimerization

• DNA Binding and Dimerization Domains
• Heterodimers increase binding repertoire
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Activation Domain

• Acid Domain
– Acid Blob Concept

• Glutamine-Rich Domain
• Proline Rich Domain

Mechanism of Activation

• Interaction with TFIID
• Interaction with TFIIB
• Interaction with other GTF TFIIH
• Recruitment of holoenzyme
• Interaction with Mediator
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Test whether TFIID bound to acidic 
activating domain

Prepared Affinity column with
activating domain of
VP16 or negative control
pA

Elute factor bining column

Add factor to extract depleted for
TFIID (e and f) and assay
transcription

Factor which bound to VP16 could
promote transcription in
TFIID depleted extract

Conclusion VP16 binds TFIID

Green – Affinity Chromatography Assay

1. Affix DNA to column matrix

2. Pass GAL4 and TFIID

3. Wash unbound stuff

4. Add other factors

5. Add Nucleotides to start transcription

6. Assay transcript
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1. DNA Template

2. Add (+) GAL4 with GTF
(-) just GTF

3.  Wash

4.  Add GAL4 (+)

5.  Add nucleotides and assay 
RNA

Conclusion – For GAL4 to have an
affect it needs to be there
during recruitment of PIC

GAL4 Promotes assembly
of PIC – It has no affect after
PIC is assembled.

1.  DNA Template

2.  Add (+) GAL4 with “Factor”
(-) just the Factor

3.  Wash

4. Add GAL4 (+) if not already added
and all missing factors

5.  Add nucleotides and assay 
RNA

Conclusion – Gal4 promotes binding of
TFIIB, 
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Recruitment of Holoenzyme

Simple vs Complex Enhancers

TATA
UAS

Metallothione Control Region

Gal UAS
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Enhancesome

HMG1 are Architectural Proteins

Role of Multiple Elements

Endo 16 gene of sea urchin
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Enhancesome Complexity

Insulators

Behaves like position
dependent Silencer
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Insulator Action
Blocking Mechanism

Barrier Mechanism

Mechanism of Blocking

E P +++

E P +I

E P +++I I

E PI I
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Published by AAAS

H. N.  Cai et al.,  Science  291, 493 -495 (2001)    

Shen’s Experiment

X

Chen’s Model of Insulator Action
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Pirrotta Experiment

Mediator
Clues from Squelching

TATA

B
CA

Suppose CoActivator

TATA

B

CA

Over-expression of 
second activator leads
To decrease expression

AA A ACA
CA
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Kornberg purifies factor that 
relieves Squelching

Mediator Structure

Four Domains

1. Head – RNA Polymerase

2. Tail – Activators

3. Middle – Regulatory

4. CDK - Inhibitory

Casamassimi and Napoli 2007
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Activators recruit mediator

Activators recruit mediator to gene

Ptashne engineered GAL11 
so that it included the LexA
binding domain.  This was 
sufficent for activation.  

Conclusion?
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Silencers recruit Mediator

Silencers and Repressors
• Silencing and DNA binding domains
• Use of Co-Repressors
• Mechanism(s)

1. Interfere with Activator
• Competes for binding same DNA and excludes activator 

(passive)
• Interacts with activating domain preventing it from 

promoting transcription (insulator like function?)
2. Alter Chromatin

• Histone Modification – promotes tighter chromatin
3. Inactivates Mediator
4. Interaction with PIC?
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