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    Overview

    My research is focused on Genetics, genomics, systems genomics, and gene-based breeding in crop plants, such as corn, cotton, wheat, and rice, particularly development of genomic and systems biological knowledge and new or advanced technologies for enhanced crop research and breeding. These include re-establishing of the molecular basis and mechanisms of genetics and biology: DNA "Jigsaw Puzzle" Structure Theory; accurate, sensitive, rapid, high-throughput, and cost-efficient cloning and characterization of genes controlling biological traits of agronomic importance using artificial intelligence-powered technology that we recently invented, AI-gExpress; deciphering of the molecular mechanisms of biological traits of importance such as quantitative genetics, epigenetics, crop yield, crop quality, heterosis, and plant polyploidization; and development of AI-powered molecular toolkits and associated pipelines for next-generation enhanced crop breeding, such as AI-powered gene-based breeding (AI-GBB) and crop production such as AI-powered gene-based precision agriculture (AI-GBPA). It has been demonstrated that AI-gExpress enables accurate (>99%), sensitive (can identify most, if not all, of the genes controlling biological traits in a species), rapid (1 - 2 scientist years), high-throughput (10,000 genes/scientist year), and cost-efficient (>$1,000/gene) identification of genes controlling agronomic traits in any species, including plants, animals, and humans, regardless of genome size, genome complexity, ploidy level, and availability of genomic resources and knowledge. It has been shown that AI-GBB can be performed throughput the entire breeding process in a manufactory manner, is dozens to hundreds-fold more powerful and more productive, 3 - 5 years faster, and dozens-fold more cost-efficient than the current breeding methods, including genomics-assisted breeding, and can further improve the current best varieties by 73% - 118%.
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