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Title of the project: How the age of the sperm is imprinted in its RNA
In aquaculture, short-term storage of sperm in vitro is widely utilized to optimize reproductive procedures. Aging sperm induced by short-term storage in vitro show a decline in quality and viability, which may impact the fitness of the offspring. The nucleic acid molecules in short-term stored sperm may be affected by storage temperature, medium composition, and storage duration. Evidence has demonstrated that paternal phenotypes can be transmitted to offspring via sperm RNA. Although the detailed roles of sperm RNA in the transmission of paternally acquired phenotypes to offspring remain largely unknown, studies have shown that sperm RNA can convey paternal acquired traits to the next generation by influencing transcriptional cascades, transposable elements, and chromatin structure in both early embryos and offspring. However, no study investigates the association between short-term storage and RNA in fish sperm, as well as the potential implications mediated by sperm RNA induced by short-term storage.
Due to the highly condensed nucleus of sperm, it is difficult to isolate sufficient, high-quality RNA for downstream analyses. In addition, studies in mammals have shown that sperm RNA lacks detectable 28S and 18S rRNA, which makes the evaluation of sperm RNA quality different from that of somatic cells or tissues. Furthermore, studies in fish have reported contradictory results regarding sperm RNA quality parameters, which may be species-specific.
In the present study, we aim to develop a reliable protocol for isolating carp sperm RNA and to investigate the association between candidate RNA and sperm age during short-term in vitro storage.
To achieve these aims, sperm will be collected from common carp (Cyprinus carpio) following injection with carp pituitary hormone. A carp-specific immobilizing solution will be used to dilute the sperm at a ratio of 1:1. The diluted sperm will then be transferred into 50-mL cell culture containers and stored on ice for up to three weeks. Sperm samples collected at different time points will be used for motility recording, and sperm RNA will be isolated using a commercial RNA extraction kit. After RNA quality control, the expression levels of candidate RNA will be quantified by qPCR, and the associations between sperm motility, velocity, storage capacity, and RNA expression will be analyzed.
This study is expected to establish a reliable method for isolating sperm RNA from common carp and to identify candidate RNA associated with short-term sperm storage. The results are expected to provide RNA-based markers for evaluating sperm storage quality and offer potential molecular links between sperm storage conditions and paternal effects on offspring in teleosts.
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