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For our distant ancestors who lived two billion years ago, their entire body was made of just a single cell. Yet, 
with time passing, multicellular species evolved and now, they constitute an astonishing diversity of macro-
scopic organisms we observe in nature. But to get there, multicellular lineages needed to evolve a number 
of adaptations to transform from selfish cells to organisms of millions of interconnected cells coherently act-
ing as a unit. Understanding how multicellularity evolved constitutes one of the most challenging problems 
in modern evolutionary biology. Many fundamental questions about this transition remain unanswered: Why 
did individual cells turn to live in colonies? Under which conditions can these colonies evolve into unified 
organisms and establish a multicellular life cycle? Why did some of these organisms evolve fantastic com-
plexity: cell differentiation, sophisticated body plans, and intricate life cycles, while others did not? I will 
present the view on the multicellularity emergence through the lens of life cycle evolution. No organism stays 
the same in the course of life - newborn organisms are not identical to their parents, they must grow and 
develop before being able to give rise to the next generation. Both uni- and multicellular organisms follow 
their life cycles but these differ in the complexity of intermediary stages. My talk will cover the evolutionary 
steps from unicellular life to a simple paradigm multicellular organism. The first one is the transition from a 
solitary cell to a colonial life form, where it is possible to describe the entire space of all possible clonal life 
cycles. Then, building on top of this framework, adding dynamic cell types allows for studying the evolution 
of cell differentiation and for instance, finding the conditions promoting the emergence of dedicated somatic 
cell lineage - the hallmark adaptation distinguishing a unified organism from a colony of cooperating cells. 
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