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IMEG Seminar Series 
The road to global science 

Breaking symmetry: 
asymmetric histone inheritance

   Most of the cells within a multicellular organism carry identical DNA sequences but take on a 
wide variety of fates by differential gene expression. This process is regulated through the epigenome, 
particularly the post-translational modifications of histones, which inform gene expression in a 
temporo-spatially specific manner. Considering that all cells in a multicellular animal originate from 
a single zygote, one key question is how different epigenomes are established to regulate distinct 
fates of the daughter cells resulting from divisions of their mother cell. Our previous and current 
work has led to the discoveries that during asymmetric division of stem cells, preexisting old histones 
are selectively retained in the stem cell, whereas newly synthesized histones are enriched in the 
daughter cell that is committed to differentiation. This process provides an important mechanism 
that allows the two daughter cells to each inherit different epigenetic information from a single cell 
division. These intriguing findings urge us to better understand how cells maintain their epigenetic 
memories or reset their epigenome. We found that the mechanism and readout of asymmetric 
histone inheritance is at least a three-step process, wherein old and new histones are asymmetrically 
incorporated during DNA replication (Step 1) and are segregated in a biased manner during mitosis 
(Step 2), driving differential inheritance of key factors to define distinct cell fates (Step 3). Our 
recent studies on all three steps will be discussed. The generality of these mechanisms used in other 
stem cell systems or asymmetrically dividing cells will also be discussed. 
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