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ABSTRACT (up to 300 words) 

 

Of 598 genes involved in multiple processes of the 

hypothalamo–pituitary–testicular (HPT) axis 

development, mutations in only 75 genes were 

shown to cause delayed puberty. We selected six 

male patients with failed puberty, manifested as 

absent signs of puberty by 18 years of age, for 

whole exome sequencing of genomic DNA with 

subsequent bioinformatics analysis and 

confirmation of selected variants by Sanger 

sequencing. Genes in which plausibly pathogenic 

non-synonymous variants were identified were 

divided into group A (previously reported to cause 

delayed puberty), group B (expressed in the HPT-

axis but no mutations therein were reported to 

cause delayed puberty) and group C (not reported 

previously to be connected with HPT-axis). Our 

results identified variants in genes involved in 

GnRH neuron differentiation (2 in group A, 1 in 

group C), GnRH neuron migration (2 each in 

groups A and C), development of GnRH neural 

connections with supra-hypothalamic and 

hypothalamic neurons (2 each in groups A and C), 

neuron homeostasis (1 in group C), molecules 

regulating GnRH neuron activity (2 each in groups 

B and C), receptors/ proteins expressed on GnRH 

neurons (1 in group B), signaling molecules (3 in 

group C), GnRH synthesis (1 in group B), 

gonadotropins production and release (1 each in 

groups A, B, and C) and action of the steroid 

hormone (1 in group A). In conclusion, non- 

synonymous variants were identified in 16 genes of 

the HPT-axis, which comprised 4 in group A that 

contains genes previously reported to cause 

delayed puberty, 4 in group B that are expressed 

along the HPT-axis but no mutations therein were 

reported previously to cause delayed puberty and 8 

in group C that contains novel candidate genes, 

suggesting wider genetic causes of failed male 

puberty. 
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