
 

39 

 

REFERENCES 

Abucay, J. S., G. C. Mair., D. O. Skibinski and J. A. Beardmore. 1999. Environmental 

sex determination: the effect of temperature and salinity on sex ratio in 

Oreochromis niloticus L. Aquaculture. 173(1): 219-234. 

 
Alam, M. A., Y. Kobayashi., R. Horiguchi., T. Hirai and M. Nakamura. 2008.  

Molecular cloning and quantitative expression of sexually dimorphic markers 

Dmrt1 and Foxl2 during female-to-male sex change in Epinephelus 

merra.General and comparative endocrinology. 157(1): 75-85. 

 
Angienda, P. O., B. O. Aketch, B. O and E. N. Waindi. 2010. Development of all-

malefingerlings by heat treatment and the genetic mechanism of heat induced sex 

determination in Nile Tilapia Oreochromis niloticus L. International Journal of 

Biological and Life Sciences. 6(1): 38-43. 

 
Azaza, M. S., M. N. Dhraief and M. M.  Kraiem. 2008. Effects of water temperature on 

growth and sex ratio of juvenile Nile tilapia Oreochromis niloticus (Linnaeus) 

reared in geothermal waters in southern Tunisia. Journal of thermal 

Biology. 33(2): 98-105. 

 
Baroiller, J. F., H. d'Cotta., E. Bezault., S. Wessels and G. Hoerstgen-Schwark. 2009. 

Tilapia sex determination: where temperature and genetics meet. Comparative 

Biochemistry and Physiology Part A: Molecular and Integrative Physiology. 

153(1): 30-38 

 

Baroiller, J.F. and H.D’ Cotta. 2001. Environment and sex determination in farmed fish. 

Coparative Biochemistry and Physiology. Part C 130:(399-409). 

 
Baroiller, J. F., H. D’cotta and E. Saillant. 2009. Environmental effects on fish sex 

determination and differentiation. Sexual Development, 3(2-3): 118-135. 

 



 

40 

 

Bezault, E., F. Clota., M. Derivaz., B. Chevassus and J. F. Baroiller. 2007. Sex 

determination and temperature-induced sex differentiation in three natural 

 population of Nile tilapia Oreochromis niloticus adapted to extreme temperature 

conditions. Aquaculture. 272: S3-S16. 

 

Böhne, A., T. Sengstag and W. Salzburger. 2014. Comparative transcriptomics in East 

African cichlids reveals sex-and species-specific expression and new candidates 

for sex differentiation in fishes. Genome biology and evolution. 6(9): 2567-2585. 

 
Cnaani, A. 2013. The tilapias' chromosomes influencing sex determination.Cytogenetic 

and genome research. 141(2-3): 195-205. 

 
Cnaani, A., B. Y. Lee, B., N. Zilberman., C. Ozouf-Costaz., G. Hulata., M. Ron and E. 

Tomasino. 2008. Genetics of sex determination in tilapiine species.Sexual 

Development. 2(1): 43-54. 

 
D'cotta, H., A. Fostier.,Y.  Guiguen.,M.  Govoroun and J. F. Baroiller. 2001. Aromatase 

plays a key role during normal and temperature-induced sex differentiation of 

tilapia Oreochromis niloticus. Molecular reproduction and development. 59(3): 

265-276. 

 
Devlin, R. H and Y. Nagahama. 2002. Sex determination and sex differentiation in fish: 

an overview of genetic, physiological, and environmental influences. 

Aquaculture. 208(3): 191-364. 

 
Eshel, O., A. Shirak., J. I. Weller., G. Hulata and M. Ron. 2012. Linkage and physical 

mapping of sex region on LG23 of Nile tilapia Oreochromis niloticus.G3: Genes 

Genomes Genetics. 2(1): 35-42. 

 
Eshel, O., A. Shirak, J. I. Weller, T. Slossman, G. Hulata, A. Cnaani and M. Ron. 2011. 

Fine‐mapping of a locus on linkage group 23 for sex determination in Nile tilapia 

(Oreochromis niloticus). Animal genetics. 42(2), 222-224. 

 



 

41 

 

Gennotte, V., C. Mélard., H. D'Cotta., J. F. Baroiller and C. Rougeot. 2014. The 

sensitive period for male‐to‐female sex reversal begins at the embryonic stage in 

the Nile tilapia and is associated with the sexual genotype. Molecular 

reproduction and development. 81(12): 1146-1158. 

 

 

Heule, C., W. Salzburger and A. Böhne. 2014. Genetics of sexual development: an 

evolutionary playground for fish. Genetics. 196(3): 579-591. 

 
Ijiri, S., H. Kaneko., T. Kobayashi., D. S. Wang., F. Sakai., B. Paul-Prasanth and Y. 

Nagahama. 2008. Sexual dimorphic expression of genes in gonads during early 

differentiation of a teleost fish, the Nile tilapia Oreochromis niloticus. Biology of 

Reproduction. 78(2): 333-341. 

 
Kitano, T., K. Takamune., T. Kobayashi., Y. Nagahama and S. I. Abe. 1999. 

Suppression of P450 aromatase gene expression in sex-reversed males produced 

by rearing genetically female larvae at a high water temperature during a period of 

sex differentiation in the Japaneseflounder Paralichthys olivaceus. Journal of 

Molecular Endocrinology. 23(2):167-176. 

 
Kobayashi, T., H. Kajiura‐Kobayashi., G. Guan and Y. Nagahama. 2008. Sexual 

dimorphic expression of DMRT1 and Sox9a during gonadal differentiation and 

hormone‐induced sex reversal in the teleost fish Nile tilapia Oreochromis 

niloticus. Developmental Dynamics. 237(1): 297-306. 

 
Kwon, J. Y., B. J. McAndrew and D. J.  Penman. 2001. Cloning of brain aromatase 

gene and expression of brain and ovarian aromatase genes during sexual 

differentiation in genetic male and female Nile tilapia Oreochromis niloticus. 

Molecular reproduction and development. 59(4): 359-370. 

 
Lee, B‐Y., D. J. Penman, and T. D. Kocher. 2003. Identification of a sex‐determining 

 region in Nile tilapia Oreochromis niloticus using bulked segregant analysis. 

 Animal genetics. 34(5): 379-383. 

 



 

42 

 

Lee, B. Y., W. J. Lee., J. T. Streelman., K. L Carleton., A. E. Howe., G. Hulata and T.  

 D.  Kocher, T. D. 2005. A second-generation genetic linkage map of tilapia  

 Oreochromis spp. Genetics. 170(1): 237-244. 

 
Lozano, C., B. Gjerde., H. B. Bentsen., E. E. Dionisio and M. Rye. 2011. Estimates of 

 strain additive genetic, heterosis and reciprocal effects for male proportion in 

 Nile tilapia, Oreochromis niloticus L. Aquaculture. 312(1): 32-42. 

 

Lühmann, L. M., C. Knorr., G. Hörstgen-Schwark and S.  Wessels. 2012. First evidence 

 for family-specific QTL for temperature-dependent sex reversal in Nile tilapia 

 Oreochromis niloticus. Sexual Development. 6(5): 247-256. 

 
Mank, J. E and J. C. Avise. 2009. Evolutionary diversity and turn-over of sex 

 determination in teleost fishes. Sexual Development. 3(2-3): 60-67. 

 
Martínez, P., A. M. Viñas., L. Sánchez., N. Díaz., L. Ribas and F. Piferrer. 2014. 

Geneticarchitecture of sex determination in fish: applications to sex ratio control 

in aquaculture. Frontiers in genetics, 5. 

 
Müller-Belecke, A and G. Hörstgen-Schwark. 1995. Sex determination in tilapia 

Oreochromis niloticus sex ratios  in  homozygous   gynogenetic   progeny and 

their offspring. Aquaculture. 137(1): 57-65. 

 
Nagahama, Y 2005. Molecular mechanisms of sex determination and gonadal sex 

differentiation in fish. Fish physiology and biochemistry. 31(2-3): 105-109. 

 

Ospina-Alvarez, N and F. Piferrer. 2008. Temperature-dependent sex determination in 

fish revisited: prevalence, a single sex ratio response pattern, and possible effects 

of climate change. PLoS One, 3(7): e2837-e2837. 

 
Palaiokostas, C., M. Bekaert., M. G. Khan., J. B. Taggart., K. Gharbi., B. J. McAndrew 

and  D. J. Penman. 2015. A novel sex-determining QTL in Nile tilapia 

Oreochromis niloticus. BMC genomics. 16(1): 171. 

 



 

43 

 

Palaiokostas, C., M. Bekaert., M. G. Khan., J. B. Taggart., K. Gharbi., B. J. McAndrew 

and  D. J. Penman. 2013. Mapping and validation of the major sex-determining 

region in Nile tilapia Oreochromis niloticus L. using RAD sequencing.Plos. 8(7) 

 
Phelps, R. P and  T. J. Popma. 2000. Sex reversal of tilapia. Tilapia aquaculture in the 

Americas. (2): 34-59. 

 

Poonlaphdecha, S., E. Pepey., S. H. Huang., M. Canonne., L. Soler., S. Mortaji and H. 

 D’Cotta. 2011. Elevated amh gene expression in the brain of male tilapia 

 Oreochromis niloticus during testis differentiation. Sexual Development, 5(1), 

 33-47. 

 
Poonlaphdecha, S., E. Pepey., M. Canonne., H. de Verdal., J. F. Baroiller and  H. 

D’Cotta. 2013. Temperature induced-masculinisation in the Nile tilapia causes 

rapid up-regulation of both dmrt1 and amh expressions. General and comparative 

endocrinology. (193): 234-242. 

 
Shen, Zhi-Gang, and Han-Ping Wang. 2014. Molecular players involved in 

temperature-dependent sex determination and sex differentiation in Teleost fish. 

Genet Select Evol. 46, 26. 

 
Siegfried, K. R. 2010. In search of determinants: gene expression during gonadal sex 

differentiation. Journal of fish biology. 76(8): 1879-1902. 

 
Shirak, A., E. Seroussi., A. Cnaani., A. E. Howe., R. Domokhovsky., N. Zilberman and  

M. Ron. 2006. Amh and Dmrta2 genes map to tilapia Oreochromis spp. linkage 

group 23 within quantitative trait locus regions for sex determination. Genetics. 

174(3): 1573-1581. 

 
Siegfried, K. R. 2010. In search of determinants: gene expression during gonadal sex 

differentiation. Journal of fish biology, 76(8): 1879-1902. 

 



 

44 

 

Sofy, H. I., A. M. Layla and M. K. A.  Iman. 2008. Karyotypic diversity of some tilapia 

species. Nat Sci. 6(1): 19-27. 

 
Tao, W., J. Yuan., L. Zhou., L. Sun., Y. Sun., S. Yang and D. Wang. 2013. 

Characterization of gonadal transcriptomes from Nile tilapia Oreochromis 

niloticus reveals differentially expressed genes. Plos. 8(7). 

 
Tessema, M., A. Müller-Belecke and G. Hörstgen-Schwark. 2006. Effect of 

rearingtemperatures on the sex ratios of Oreochromis niloticus populations. 

Aquaculture. 258(1): 270-277. 

Tuan, P. A., G. C. Mair., D. C. Little and J. A.  Beardmore. 1999. Sex determination 

and thefeasibility of genetically male tilapia production in the Thai-Chitralada 

strain of Oreochromis niloticus (L.). Aquaculture. 173(1): 257-269. 

 
Uchida, D., M. Yamashita., T. Kitano and T. Iguchi. 2004. An aromatase inhibitor or 

high water temperature induce oocyte apoptosis and depletion of P450 aromatase 

activity in the gonads of genetic female zebrafish during sex-

reversal. Comparative Biochemistry and Physiology Part A: Molecular and 

Integrative Physiology. 137(1): 11-20. 

 
Wang, L. H and C. L. Tsai. 2000. Effects of temperature on the deformity and sex 

differentiation of tilapia, Oreochromis mossambicus. Journal of Experimental 

Zoology. 286(5): 534-537. 

 
Wessels, S and G. Hörstgen-Schwark. 2007. Selection experiments to increase the 

proportion of males in Nile tilapia Oreochromis niloticus by means of temperature 

treatment. Aquaculture. 272: S80-S87. 

 
Wessels, S and G. Hörstgen-Schwark. 2011.Temperature dependent sex  ratios in 

selected lines and  crosses with a YY-male in Nile tilapia Oreochromis niloticus. 

Aquaculture. 318(1): 79-84. 

 



 

45 

 

Wessels, S., R. A. Sharifi., L. M. Luehmann., S. Rueangsri., I. Krause., S. Pach and C. 

Knorr. 2014. Allelic Variant in the Anti-Müllerian Hormone Gene Leads to 

Autosomal and Temperature-Dependent Sex Reversal in a Selected Nile Tilapia 

Line. Plosone. 9(8). 


