The role of cilia related genes in spermatogenesis and male fertility
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Objective: Male infertility is often detected in PCD male patients. Despite the comparable axonemal structures in the motile cilium and sperm differences in protein functions have been reported. The objective of this study was to elucidate the role of intra flagella transport (IFT) related proteins in spermatogenesis.
Methods: We have identified the expression pattern of known IFT genes during the first wave of spermatogenesis based on transcriptomic sequencing. For further elucidation of the role of IFT in sperm development we have utilized two different knockout (KO) mouse models and molecular biology methods. 
Results: Known IFT genes are highly expressed during sperm axoneme development and spermatid elongation. Studies with the male germ cell specific KO mouse model of a known IFT motor protein, KIF3A, underlined the crucial role of IFT in sperm tail formation and interestingly also in sperm head shaping due to problems in the transient microtubular platform, the manchette, clearance during late spermiogenesis. Furthermore, we have identified a possible role for SPEF2 in dynein mediated transport and an interaction with IFT20. SPEF2 depletion appears to affect the basal body and sperm tail formation and manchette removal. In addition to the crucial importance of SPEF2 in spermatogenesis, we have shown that it has a role in various tissues with motile and primary cilium. The axonemal phenotype in Spef2 KO cilia and sperm tail is not identical indicating different/various roles for SPEF2 in cilia and spermatogenesis. 
Conclusion: IFT is required for correct spermatid elongation and male fertility. However, differences exist between cilia and sperm tail formation. The effect of PCD genes on male fertility requires extensive further studies and would enable counseling of male PCD patients for prognosis of their fertility status. 
