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Multicellular organisms are faced with dramatic challenges: multiple cell types need to be 

individually instructed and coordinated in time and space. In addition, precise control of cell division 

and cellular growth patterns is required for developing a functional, 3-dimensional shape. In most 

species, developmental patterns are highly reproducible, leading a species-specific phenotypes. A 

central question in biology is how genetic regulation ensures species-specific morphologies. In 

plants, morphogenesis relies heavily on the placement of the new cell wall, and thus, 

developmental regulation often results in modulation of the new division plane. We use the early 

Arabidopsis embryo as a simple and highly predictable model in which cell polarity, cell division, cell 

type specification and tissue patterning are intricately coordinated. I will discuss our recent work 

aimed at understanding the cellular basis for the establishment of multicellular patterns in 3D. I will 

describe our efforts towards identifying the genetic and cellular basis for the establishment of cell 

polarity and oriented cell division. 
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