


EUKARYOTIC TRANSCRIPTION FACTORS
(trans-acting factors)

Can be divided in:

- General transcription factors

- Activators/inactivators



Activators

• They can be constitutively expressed o induced.
• They can be ubiquitary expressed or tissue-
specific.
• They recognize specific DNA sequences named 
Response Elements (REs) that can be found in 
the promoter or enhancer of more than one gene.
• They can act interacting with coattivators.





agent
Regulatory

Module Consensus sequence Factor Weight
(dalton)

Heat shock
Glucocorticoid
Cadmium
TPA

Serum

HSE
GRE
MRE
TRE
SRE

CNNGCCNNTCCNNG
TGGTACAAATGTTCT
CGNCCCGGNCNC
TGACTCA
CCATATTAGG

HSTF
Recettore
?
AP1
SRF

93,000
94,000
?
39,000
52,000

The induced transcription factors can be bound to:
response elements identifying groups of promoters, or enhancer
subjected to a coordinate control

Heat Shock Response Element
Glucocorticoid Response Element
Metal Response Element
12-O-Tetradecanoylphorbol-13-acetate Response Element
Serum Response Element



The regulatory region of a human metallothionein gene contains regulator 
elements in both its promoter and enhancer. The promoter has elements for metal 
induction; an enhancer has an element for response to glucocorticoid. Promoter 
elements are shown above the map, and proteins that bind them are indicated 
below. 

GRE => Glucocorticoid Response Element
BLE => Basal Level Element
MRE => Metal Response Element
TRE => TPA Response Element



TRANSCRIPTION FACTORS HAVE A “MODULAR” 
STRUCTURE MADE BY DIFFERENT DOMAINS

• Binding to DNA
• Transactivation
• Dimerization
• Binding to the ligand











When the RNA polymerase starts transcribing the 
general factors dissociate



DNA binding domain structural motifs

Zinc finger motif

Homeodomain motif (helix-turn-helix, HTH)

Helix-loop-helix motif (HLH)

Leucin zipper motif



TFIIIA

Transcription factor SP1 has a series of three zinc fingers, each with a 
characteristic pattern of cysteine and histidine residues that constitute the 
zinc-binding site. 





Steroid receptors
(Glucocorticoid and Estrogen)



Homeodomain (Helix-Turn-Helix)

• 60 amino acids organized in 3 a 
helices connected by short turns.

• The third helix interacts with 
the major groove of the DNA 
target sequence.

• The N-terminal sequence 
interacts with the minor groove.



Helix-Loop-Helix motif (HLH)
A Class: ubiquitary expressed
B Class : tissue specific



Leucine Zipper motif

7 residui
3.5 per giro

Coiled Coil



FIGURE 28.3 The activity of a positive regulatory 
transcription factor may be controlled by (A) synthesis of 
protein, (B) covalent modification of protein, (C) ligand 
binding, or (D) binding of inhibitors that sequester the protein 
or affect its ability to bind to DNA {E) by the ability to select 
the correct binding partner for activation, and (F) by cleavage 
from an inactive precursor.









E1A binding protein CREB binding protein 
P300/CBP-associated factor









(Yeast) Two Hybrid System



(Yeast) Two Hybrid System

• In vivo study of the interaction between 
two proteins (or other macromolecules).

•Screening of different interactors (for 
example a gene library) to find possible 
partners of interaction for a specific 
protein.


