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Clonage et étude des régions promotrices d’un gène eucaryote

1. Clonage du cDNA
2. Clonage du gène
3. Comparaison séquence cDNA-gène, détérmination de la structure exon/intron.
4. Positionnement du nucléotide +1
5. Analyse in vivo de l’activité promotrice
6. Analyse des éléments régulateurs
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Reporter gene analysis

P

+1

Reporter gene

Firefly Luciferase
Renilla Luciferase
CAT : Chloramphenicol acetyl transferase
β-galactosidase
Green fluorescent protein
Secreted Alkaline phosphatase

Or any other protein which is NOT expressed and it is easy to detect

Compare expression with :

promotorless plasmid

strong universal promoter     
driven expression





Structure of the 5’ region of the human GGT gene and
demonstration of the presence of multiple promoters. (Eur J Biochem
(2001), 268, 317-325)
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Structure of the 5’ region of the human GGT gene and
demonstration of the presence of multiple promoters. (Eur J Biochem
(2001), 268, 317-325)
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Régulation de l’expression d’un gène

Animals or cells
Untreated control

Animals or cells
Treatment

Measure protein level (immuno, WB)
or enzyme activity

Measure mRNA level
(Northern, RT-PCR, RNase protection)



Increase in enzyme activity only (activity ↗, RNA =) : cofactor, post translational modification

Probably no transcriptional activation

Increase in enzyme activity and mRNA level

Increase in mRNA half-life and/or transcriptional activation

Analyse by :

Nuclear Run on assay and/or
CHIP with RNAP immunoprecipitation

Confirm increase in transcription

Search sequence for transcription factor binding sites

Analyse for transcription factor binding and activation by :

EMSA (gel shift)
Transient transfection with reporter genes
Inhibition of  the transcription factor activation pathway
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Sonde 32P

Extrait nucléaire

Sonde non marquée (froide)

Oligonucléotide 
non compétiteur

+ + + +
- + + +
- - + -
- - - +

Sonde 32P

Extrait nucléaire

+ + +
- + +
- - + Ac anti-FT

Super shift



Reporter gene

Reporter gene

Minimal promoter (no induction) : ex TATA box 
4 x repeats of  putative TF site

4 x repeats of  consensus TF site

……GCTAGCGATG TCCATATTAG
GACATCGATG TCCGAATATG
GACATCGATG TCCATATTAG
GACATCAGAT…………….
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GST-pull down



Co-immunoprécipitation

PrA

Lyse des cellules

Incubation avec Ac Spécifique anti pX

Immobilisation

Lavages

prA



SDS-PAGE Ac anti-X Ac anti-Y
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The TAP strategy: rationale and
testing. (A) Sequence and
structure of the TAP tag. The
various domains constituting the
TAP tag are indicated. (B)
Overview of the TAP procedure.
(C) Protein composition of TAP-
purified U1 snRNP. Faster
migrating ands potentially
corresponding to the SmE, SmF,
and/or SmG proteins were
detected by silver staining but not
analyzed. (D) Step-by-step analysis
of the TAP strategy. Proteins
present in the final TAP fraction
(lanes 7 and 8), or present after
each of the single affinity
purification steps (lanes 1–4), were
analyzed. Snu71-TAP (lanes 1, 3,
and 7) or wild-type extracts (lanes
2, 4, and 8) were used. Lane 5:
molecular weight marker. Lane 6:
an amount of TEV protease
identical to the amount used to
elute proteins bound to IgG beads
(lanes 2, 3, 7, and 8). Right arrows
indicate the U1 snRNP-specific
proteins including the tagged
Snu71p after TEV cleavage; the
arrow on the left indicates the
Snu71p protein fused to the TAP
tag before TEV cleavage
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