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Turbot  
(Scophthalmus maximus) 

- ZZ/ZW sex determination system 

- Main sex determining QTL in LG5 + three secondary sex determination QTLs 

- Temperature effects on sex ratios have been reported (Haffray et al. 2009) 
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Experimental design 

3 temperatures 
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TOTAL 
6 sampling points x 3 temperatures x 

10 samples / sampling point & 
temperature = 180 samples 
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Expression analysis: qPCR 

29 Studied genes: 

- Reference genes: 
Rpl17 
Rps4 
Ubq 
 
 

- Target genes: 
Sox2  
Sox6 
Sox8 
Sox9a  
Sox17 
Sox19 
  

 
Cyp19a1a 
Foxl2 
Ctnnb1 
Wnt4 
Fshb 
Dact1 
  

 
Amh 
Ar1 
Dmrt2 
Cyp11a 
Lhx8 
Hh1 
 
 
 
  

 
Vasa 
Tdrd1 
Gsdf 
Piwil2 
Rdh3 
Ptges3 
 
 
 
 
  

 
Dnmt1 
Sf1 
Zar1 
Fxr1 
Hsp27 
 
 
 
 
  



Principal component analysis 
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Discriminant analysis 





















Sex determining genes? 



Temperature effects 



Temperature effects 

sox17 
dmrt2 
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Conclusions 

1) The first sign of gonad differentiation in turbot is the 
sex-independent increase of gsdf at 75 dpf. 
 

2) The onset of sex differentiation takes place at three 
months of age and is characterized by the increase of 
cyp19a1a and vasa in females and amh in males. 
 

3) Temperature influences in several sex-related genes: 
sox9a, amh, cyp11a, sox17, dmrt2, sox6, ctnnb1. 
 

4) Ctnnb1 exhibited temperature-dependent changes 
right at the onset of sex differentiation. 

 
 
 

 
  





Thank you for your attention!! 


