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Pyropia is one of the most important aquaculture seaweeds in China. Climate changes, disease, and germplasm degeneration due to inbreeding, etc. challenge Pyropia industry. Developing new strains with improved economic traits are in urgent need. The research group in Ocean University of China, led by Professor Mao Yunxiang, aimed to establish the genetic breeding platform of Pyropia for optimized traits and make Pyropia to be a red algal research model for functional genomics. We carried out the genome sequencing and chromosome-level assembly of Pyropia yezoensis and Pyropia haitanensis. The genome information makes important contributions for Pyropia research community. To facilitate high-throughput phenotyping and selective breeding, we used hyperspectral imaging to estimate the C, N and S contents in thalli of P. yesoensis and offered a convenient, non-destructive, and effective method for estimating protein content. We revealed the molecular mechanisms in wound-induced asexual reproduction, cell cycle regulation, growth of conchocelis in mollusk shell and environmental tolerance. Some genes involved in these processes are identified. We successfully transformed exogenous genes into thallus cell and obtained transgenic strains with stable expression. SiRNA transfection to transiently knock down gene expression was also applicable in Pyropia. These tools provide a strong foundation for functional genomics research and molecular genetic breeding on Pyropia species.
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