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As a key regulator of plant photosynthesis, water use efficiency and immunity, stomata are specialized cellular structures that adopt defined shapes. However, our knowledge about the genetic players of stomatal pore formation and stomatal morphogenesis remains limited. In this study, we identified a mutant, dsm1, with impaired cytokinesis and deformed stomata. DSM1 is highly expressed in guard mother cells and guard cells, and encodes COBRA-LIKE 7 （COBL7）, a plant-specific glycosylphosphatidylinositol （GPI）-anchored protein. COBL7 and its closest homologue, COBL8, are first enriched on the forming cell plates during cytokinesis, and then their subcellular distribution and abundance change and are correlated with the progressive stages of stomatal pore formation. Both COBL7 and COBL8 possess an ability to bind cellulose. Perturbing the expression of COBL7 and COBL8 leads to a decrease in cellulose content and inhibition of stomatal pore ....
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植物次生代谢产物，也叫植物天然产物，不仅与农产品的营养、品质密切相关，而且能帮助植物有效的抵抗病虫害。发掘具有抗病虫效果的植物次生代谢产物，开发对环境和人类都友好的新型绿色农药，对于提升我国农业科技创新能力、保障粮食安全具有十分重要的意义。然而，植物体中次生代谢产物的含量非常低，并随着生长环境和发育时期而改变，因此分离提取非常困难。我们利用合成生物学策略，从丰富的植物资源中挖掘合成植物萜类化合物的萜类合酶基因，通过高通量自动化平台在酿酒酵母底盘中大量表征这些萜类合酶的功能，对植物来源萜类化合物进行系统挖掘。我们进一步对这些萜类化合物进行抗病虫效果的筛选，并采用代谢工程对其进行异源生产和应用，从而构建抗病虫植物天然产物从挖掘到生产的全产业链条，实现农作物病害的绿色防治。另外，我们将通过植物合成生物学，在农作物中转化具有抗病虫效果的萜类合酶基因，提高农作物的化学防御能力，创建对环境和人类都健康的新型作物品种。
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