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ABSTraCt. - Anti-Müllerian hormone (AMH) is a member of the transforming growth factor beta superfamily, which 
plays a major role during reproductive development in eutherians. We isolated and characterized in rainbow trout an amh 
genomic sequence. In trout, this gene spans a region of 2,700 bp and is encoded by 6 exons (and 5 introns). The promoter 
sequence contains one highly conserved SF1 binding site, but no consensus SOX binding site, despite the essential role of 
Sox9 in the regulation of AMH in mammals. Using in situ hybridization, amh expression was detected both in male and 
female gonads during sex differentiation, and localized to the somatic cells surrounding germ cells with a stronger expres-
sion in the differentiating testis than in the ovary.
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Introduction
Anti-Müllerian hormone (AMH) is responsible for the 

regression of the Müllerian ducts in male amniotes (Josso 
and di Clemente, 2003). The aim of this study was the clon-
ing of rtAMH and the expression pattern analysis in male and 
female gonads during development.

Methods
A BAC library was screened with a rainbow trout cDNA 

probe. The EST and genomic sequences were aligned using 
CLUSTAL and homologies were searched with Blast. The 
promoter was analyzed for consensus sequences. Real-time 
PCR was carried out as previously described (Baron et al., 
2005). In situ hybridization (ISH) was performed on male 
and female gonads at different stages.

Results and discussion
The amh gene spans over 2714 bp and encodes a predict-

ed protein of 571 amino acids. We identified 6 exons and the 
overall similarity between trout and salmon proteins is 94% 
while the similarity with other fishes is around 45%. The 
promoter analysis showed that it contains one highly con-
served predictive SF1 binding site. Unlike in other species, 
the Sox9 binding site is not conserved nor is the proximal 
SF1 binding site. Using real-time PCR, we have shown that 
amh expression is restricted to male and female gonads and 
is about ten times higher in the adult testis when compared 
to the adult ovary. By ISH, amh expression was detected 
both in male and female gonads during sex differentiation, 
and localized to the somatic cells surrounding germ cells 
with a stronger expression in the differentiating testis than in 
the ovary. 

Conclusions
Our data suggest that SF1 might be a major regulator of 

amh gene in trout since a consensus SF1 binding site could 
be found. The absence of a consensus SOX binding site is a 
noticeable difference with the mice where Sox9 was shown 
as a major activating factor (Arango et al., 1999). In adults, 
amh expression pattern is conserved between species. Dur-
ing gonad differentiation, the expression is clearly different 
since it is expressed both in males and females in the trout in 
contrast with a testicular specific expression in mammals.
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Figure 1. - Trout and mouse gene structure comparison. The rain-
bow trout amh gene spans over 2714 base pairs, with 6 exons 
encoding a predicted 571 amino acids protein. In mammals and 
chicken, AMH genes are encoded by 5 exons and the proteins are 
between 555 (mouse) and 644 (chicken) amino acid long. Exon 1 
and 2 from the trout gene correspond to exon 1 from the mouse. 
The fifth exon contains the predicted proteolytic cleavage site and 
the seven conserved cysteines.


