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A haploid organism shares morphological similarity with the sporophyte but carries only a single set of chromosomes in its nuclear genome, equivalent to the gametic number in the sporophyte or whole plant stage. The generation of haploid embryos carrying chromosomes from a single parent significantly accelerates breeding through the production of doubled haploids, which become fully homozygous once chromosomes are duplicated. Traditional in vitro haploid induction methods, however, face obstacles such as labor-intensive procedures and strong genotype dependence. To overcome these issues, an in vivo induction system was developed, utilizing the sperm-specific phospholipase A enzyme MATRILINEAL/NOT LIKE DAD/ZmPHOSPHOLIPASE-A1 (MTL/NLD/ZmPLA1). Haploid induction via ZmPLA1 is thought to involve chromosome elimination driven by reactive oxygen species bursts. Our recent work further revealed that targeted expression of the dicot Arabidopsis pPLAIIγ gene in gynoecium tissues also enables haploid induction, achieving an average rate of 1.07%. In Arabidopsis, pPLAIIγ is specifically expressed in the funiculus. Loss-of-function mutants of AtpplaIIγ showed altered ROS patterns, and intriguingly, auxin transporters became mislocalized in edited funiculus tissues, suggesting a novel mechanism that may contribute to haploid induction. In rice, the closest homolog OspPLAIIη, expressed in pollen, was successfully edited using CRISPR-Cas9 in japonica cultivars, reaching up to 9.4% efficiency. Anionic lipids act as crucial intermediaries connecting key regulators of plant cell division. In this presentation, we will further explore which anionic lipids are pivotal for cell division and how their regulation impacts ploidy
