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Title of the project: Determination of the presence of SLO and CNGK channels in Carp sperm through a pharmaceutical approach
Sperm motility is essential for male fertility because it helps sperm swim and reach their destination, which is the egg. It is similar for almost all the animals in the world. In fish, fertilization occurs mostly outside the body. The motility initiation in fishes, similarly to other animals, occurs via a complex cascade of events, among which K+ efflux is one of the primary and most crucial steps. Nevertheless, the pathways of K+ transport in fish spermatozoa remain unclear. A few K+ channels were predicted in fish spermatozoa, such as SLO1, SLO3, and CNGK (cyclic nucleotide-gated potassium) channels. Only CNGK channels have been reported in zebrafish sperm so far.
            The SLO channels have been identified in mammalian sperm and in the sperm of lower aquatic organisms, such as crabs. SLO3 channels are specific to mammalian sperm. Both SLO1 and SLO3 channels are responsible for the hyperpolarization of the plasma membrane of sperm cells through transporting K+ outside of the cells. The hyperpolarization triggers the activation of other ion channels. For instance, these channels are reported to be essential for sperm motility, as their activation leads to Ca2+ entry via voltage-sensitive Ca2+ channels. CNGK channels have been identified in the sperm of aquatic organisms, such as sea urchins (Arbacia punctulata). In this species, speract (the oocyte-derived chemoattractant) increases cGMP (cyclic guanosine monophosphate), which, in turn, opens CNGK channels, producing transient membrane hyperpolarization and ultimately driving sperm motility. The presence of CNGK channels was confirmed in zebrafish (Danio rerio) spermatozoa and identified to be located in the sperm head. The CNGK channels did not regulate the activation of zebrafish spermatozoa motility. Rather, the study showed that those channels hyperpolarized sperm cells, triggering activation of Ca2+ channels and an increase in intracellular Ca2+ concentration. 

            Based on the importance of those channels on sperm motility in mammals and other aquatic organisms, there is a strong possibility of the presence of these channels in Carp sperm. Several studies have already predicted the presence of these channels in different fish species.
            The present study will use specific inhibitors and activators of the SLO and CNGK channels to determine their effect on sperm motility parameters. The Carp sperm samples will be collected from the male fish of the aquarium of the Laboratory of Reproductive Physiology of the Faculty of Fisheries and Protection of Waters, USB. The motility parameters of those samples will be studied under different conditions of specific inhibitors and activators, and compared with those of Carp sperm without treatment. The study results will enable us to determine the potential presence of SLO and CNGK channels in Carp sperm and to better understand their roles in Carp sperm motility.
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