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TranscripFon factor dynamics in the early mouse embryo 

Discovering the dynamic mechanisms that pabern mammalian development is key to understanding human biology and 
disease. However, few experimental systems currently permit to study single cells and molecules in live mammalian 
embryos. In my talk, I will present our recent findings studying the kine+c behaviour of the transcrip+on factor (TF) Oct4, a 
key protein controlling pre‐implanta+on development in mammals. Like most regulatory proteins trafficking between the 
nucleus and cytoplasm, the kine+c behaviours of Oct4 should be central to its biological func+ons inside cells, yet lible is 
known about such protein kine+c behaviours in intact embryos. To study Oct4 kine+cs in single cells of live mouse 
embryos, we have established a new experimental assay called fluorescence decay aher photoac+va+on (FDAP). Using 
FDAP, we quan+fied the rates of Oct4 nuclear export, import, degrada+on and the immobile frac+on. Independently of the 
total level of protein expression, dis+nct Oct4 kine+cs iden+fied two morphologically indis+nguishable cell popula+ons 
before the earliest signs of lineage paberning. Tracing the lineage of these popula+ons revealed that Oct4 kine+cs predict 
whether cells divide symmetrically, contribu+ng cells only to the extra‐embryonic cell lineage, or asymmetrically, 
contribu+ng cells to the extra‐embryonic and pluripotent cell lineage. Thus, our findings iden+fy TF kine+cs as a measure of 
developmental heterogenei+es in the early mouse embryo. Furthermore, this new form of cell‐to‐cell variability predicts 
lineage‐paberning events. 

Finally, I will briefly discuss my future research plans to inves+gate the kine+c behaviours of other proteins with key 
func+ons in the early embryo and in cultured pluripotent stem cells, and the use of mul+photon imaging tools to study 
single cell dynamics during mouse gastrula+on. 

California Ins;tute of Technology, Pasadena, USA 
Professor ScoM E. Fraser Laboratory 

Partner Laboratory Group Leader Applicant 


