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Title of the project: Antioxidant Supplementation for Improved Short-Term Storage and Cryopreservation of Fish Sperm
Fish sperm cryopreservation has significant economic potential in sustainable aquaculture management and for the ex-situ conservation of endangered species. The primary aim of this biotechnology is to preserve genetic material for species recovery, while also enabling applications such as year-round gamete availability and cross-species transplantation. Despite extensive research since the 1960s, the application of cryopreservation remains limited in laboratory practice, despite the potential for further commercial applications, due to the lack of comprehensive, standardized protocols suitable for large-scale applications. One of the significant constraints for productive cryopreservation is the lack of specialized cryopreservation facilities in remote areas. 
In this case, a reliable short-term storage protocol is required to transfer the required sperm samples to the central cryopreservation facility. The cryopreservation outcomes depend on several factors, including sperm quality, species-specificity, male-to-male variants, as well as physiological and biochemical factors related to sperm aging, which are essential for maintaining sperm integrity and overcoming cryodamage. However, during this short-term storage, sperm undergoes "aging," which leads to excessive production of reactive oxygen species (ROS) and lipid peroxidation of the plasma membrane. This oxidative damage can lead to deterioration of the spermatozoon membrane before the freezing process, which may explain the suboptimal results of current protocols.
In the present study, we aim to determine the optimal type and concentration of antioxidants (including Glutathione, Uric acid, and Mito-TEMPO) to create a short-term storage medium that preserves sperm cryo-resistance of common carp (Cyprinus carpio). We will compare lipid peroxidation levels and sperm motility parameters under various storage conditions to identify the most effective antioxidants in preventing membrane deterioration during short-term storage before cryopreservation. During the study, we will collect sperm samples from mature males for storage. After that, we will screen the good-quality samples (> 90% motility) for short-term storage and cryopreservation. For the analysis of the results, we will use CASA to evaluate post-thaw motility parameters and determine the optimal antioxidant type and concentration. The obtained results will enable evidence-based protocols for remotely collected fish sperm (i.e., common carp) advancing germplasm banking for both conservation and sustainable aquaculture.
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