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Boar Taint

Is an offensive odour in the  meat 
of  5-10% of uncastrated male pigs

Is due to  excessive accumulation
of  skatole and androstenone in 
adipose tissue



Control of Skatole Accumulation
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CYP2E1  Expression
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Objectives

Functional analyses of pig CYP2E1 
promoter

Identification of transcription factors 
required for pig CYP2E1 expression

Investigation of effect of androstenone 
on pig CYP2E1 promoter activity



5’-Flanking Region of the Pig CYP2E1
 - 8 5 0                                        C C C C A  G A A A C A A C C T  

- 8 0 0  A A C A G A A A G G  T G A A T G T A A A  T A G T T T G G A G  C T C T T A T T T T  A A A T G A G A A T  

- 7 5 0  G T C C A C A C A C  A T T A G C A C A G  A T T T A A A C A A  A C A C A G T T A A  A A T A C T A A T T  

- 7 0 0  T T T T T T T T A G  A A T T T G A C A A  A A T G A C T C T A  A A C A G T A A T T  A T C C C T T A A T  

- 6 5 0  T T T C T A C A G T  A A A A A T A T A C  C C T T T T T T G G  T A G T A A T C A G  A G A T G A A C T T  

- 6 0 0  T T T T G A A A T T  T G T C A A C T C T  T T T C C T T T C T  C T T T T C C T C C  C C C A C T G A A T  

- 5 5 0  T T G C C A G T T G  A T T T C C C A A A  G T G G A G T G A A  A T T C A G A T A C  T G A A T T T C C C  

- 5 0 0  T T C T C T G G C C  C A T G A G G C T G  G C T G C T G A T G  A C T C A G T A C C  A C T G G G G T T G  

- 4 5 0  C T C A G A C A G A  C C T G C T C G G A  G G C T G A G A G T  T G C A C C A G G A  G A T G G A G C A A  

- 4 0 0  G A C G G T C G G C  A C A T C A T T G A  T G T C G C C T T A  C A T A A A T C C T  A C C C C A A A C A  

- 3 5 0  A A C C C A T G T A  A A T A T G A C C T  T C T T G T C C A A  C C A A G G T A A A  G G A G A G G A C A  

- 3 0 0  G T T C C C C A C C  C T A T G T T C T G  A C C T C T G G G T  T G G T G G A G C T  A A A C T G G A T G  

- 2 5 0  A C A T G T T T T A  C T G A C A T T G G  T G C A G G T G T C  A G C A G C C A G T  G T T G G C A G A G  

- 2 0 0  C C C A G G C T A G  A G G A A G T G A G  T G T C T G G A T G  G A G T T C T A A G  G G G T A A C C G C  

- 1 5 0  C T C A G G G A T C  A G C C T T T G A A  C T G A T A G C C A  A C A G C A G C T A  A T A A T A A A C C  

- 1 0 0  T A T A T C T T G G  G C T G G A G G A A  A A G G A A G G T G  G C A T T G G T T G  G C T G G T C A C C  

- 5 0   C T C C T T C T C A  A G G A T G C A T T  A T A A A A G G C T  G C C T C T C C A C  A G G A G C A T C T  

- 0    C C A C A C A T T G  A A A G A T C C C C  T G A A G G A G C C  A T G  

T A T A  b o x  
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5’-Flanking Region of the Pig CYP2E1
 - 8 5 0                                        C C C C A  G A A A C A A C C T  

- 8 0 0  A A C A G A A A G G  T G A A T G T A A A  T A G T T T G G A G  C T C T T A T T T T  A A A T G A G A A T  

- 7 5 0  G T C C A C A C A C  A T T A G C A C A G  A T T T A A A C A A  A C A C A G T T A A  A A T A C T A A T T  

- 7 0 0  T T T T T T T T A G  A A T T T G A C A A  A A T G A C T C T A  A A C A G T A A T T  A T C C C T T A A T  

- 6 5 0  T T T C T A C A G T  A A A A A T A T A C  C C T T T T T T G G  T A G T A A T C A G  A G A T G A A C T T  

- 6 0 0  T T T T G A A A T T  T G T C A A C T C T  T T T C C T T T C T  C T T T T C C T C C  C C C A C T G A A T  

- 5 5 0  T T G C C A G T T G  A T T T C C C A A A  G T G G A G T G A A  A T T C A G A T A C  T G A A T T T C C C  

- 5 0 0  T T C T C T G G C C  C A T G A G G C T G  G C T G C T G A T G  A C T C A G T A C C  A C T G G G G T T G  

- 4 5 0  C T C A G A C A G A  C C T G C T C G G A  G G C T G A G A G T  T G C A C C A G G A  G A T G G A G C A A  

- 4 0 0  G A C G G T C G G C  A C A T C A T T G A  T G T C G C C T T A  C A T A A A T C C T  A C C C C A A A C A  

- 3 5 0  A A C C C A T G T A  A A T A T G A C C T  T C T T G T C C A A  C C A A G G T A A A  G G A G A G G A C A  

- 3 0 0  G T T C C C C A C C  C T A T G T T C T G  A C C T C T G G G T  T G G T G G A G C T  A A A C T G G A T G  

- 2 5 0  A C A T G T T T T A  C T G A C A T T G G  T G C A G G T G T C  A G C A G C C A G T  G T T G G C A G A G  

- 2 0 0  C C C A G G C T A G  A G G A A G T G A G  T G T C T G G A T G  G A G T T C T A A G  G G G T A A C C G C  

- 1 5 0  C T C A G G G A T C  A G C C T T T G A A  C T G A T A G C C A  A C A G C A G C T A  A T A A T A A A C C  

- 1 0 0  T A T A T C T T G G  G C T G G A G G A A  A A G G A A G G T G  G C A T T G G T T G  G C T G G T C A C C  

- 5 0   C T C C T T C T C A  A G G A T G C A T T  A T A A A A G G C T  G C C T C T C C A C  A G G A G C A T C T  

- 0    C C A C A C A T T G  A A A G A T C C C C  T G A A G G A G C C  A T G  

T A T A  b o x  

H N F - 4 H N F - 1



CYP2E1 Promoter Analyses

CYP2E1 Promoter fragments (PCR)

Ligation into the promoter site of  
pGL3-basic vector 

(containing luciferase cDNA)

CYP2E1 promoter-controlled
luciferase reporter constructs



CYP2E1 Promoter Analyses

CYP 2E1 promoter constructs

Hepatoma cells 
(HepG2)

Promoter activity



CYP2E1 Promoter Analysis

Figure 2
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HNF-1 
binding sequence

COUP-TF1
binding sequence

Regulatory Elements
in  CYP2E1 Promoter

Region between
-128 and -98

Region between
-300 and -260



Gel Mobility Shift Assay

Synthetic Oligonucleotides

+
Liver Nuclear Extract

Polyacrylamide Gel



Nuclear extract protein binds to  
oligonucleotides corresponding to  the 
binding sites  for HNF-1 and COUP-TF1

Gel Mobility Shift Assay

HNF-1COUP-TF1



Effect of Androstenone on CYP2E1 
Promoter Activity
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Androstenone μM
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HNF-1 Androstenone inhibits 
the promoter 

activity of the constructs
with a binding site

for COUP-TF1



Effect of Androstenone on COUP-TF1 
Binding
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Androstenone μM
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Control of Skatole Accumulation

Liver
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Adipose Tissue
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