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ABSTRACT

In Nile tilapia, alternative protocols to obtain the desired all-male stocks are
needed. An alternative way, to the common use of hormones, could be the application
of temperature protocols to sex-reverse the fish. Various studies found that high
temperatures (>34 °C) can increase the percentage of males in Nile tilapia. QTL have
been detected on linkage groups (LG) 1, 3, and 23. One candidate gene, located in the
QTL-region of LG 23 is the Anti-Mullerian hormone (amh) gene, which represses the
development of Miillerian ducts and thus leads to female sexual development. Mullerian
ducts are not found in fish, though a sex specific expression of the amh gene was
detected in Nile tilapia. Therefore, the aim of the present study was to identify genetic
polymorphisms in the amh gene and study in their association with the temperature-
dependent sex. Experimental fish were derived from matings between 5 temperature
sex-reversed males (AZXX) and 6 non-sensitive females (XX). DNA was obtained
from fish that were phenotyped for their temperature dependent sex. DNA-pools of 4-5
individuals of either temperature sex-reversed males (AJ'XX) or genetic females were
used as PCR templates. Primers were designed for the amh gene (except 3°, 5° UTR)
using the Primer 3 software. A M13 universal primer was added to the 5’ end of primers
for bidirectional sequencing. The resulting sequences were analyzed by DNASTAR
Lasergene® software from NCBI. A total of three single nucleotide polymorphisms
(SNPs) were identified in the coding sequence of the amh gene. SNP1, SNP2 and SNP3



were located in exon 6, intron6 and exon 7, respectively. The chi-square statistic was
use to test an association between the genotypes, the identified SNPs and the phenotypic
sex . All three SNPs were associated with the phenotypic sex of the investigated fish
(P<0.05). Moreover, SNP1 and SNP3 might cause change in the protein function due to
the substitution of amino acids from glutamine to glutamic acid (codons Gaa/Caa) and
alanine to valine (codon gCg/gTg). Amino acid substitution due to missense variants in
the amh gene might be the cause of sexual fate in Nile tilapia. However, the functional

role of the SNPs of amh gene reported here, remain to be elucidated.
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