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Epigenetic Reprogramming in somatic, pluripotent and disease cells  

Epigenetic modifications are used to maintain cell identity and are erased when cells 

are reprogrammed towards distinct fates. My lab investigates the molecular 

mechanisms underlying the loss of epigenetic memory by using the reactivation of 

genes along the inactive X chromosome (Xi) as exemplar. To this, we are developing 

two lines of research:  

  1.Tracing X chromosome reactivation during human pluripotent 

reprogramming.   

The presence of two active X chromosomes is a hallmark of pluripotency, highly 

unstable in culture. By using cell fusions, I was able to reverse human Xi silencing 

and revealed a hierarchy of chromatin and transcriptional events3. Notably, cell 

fusion-mediated reprogramming encompasses a spectrum of human pluripotency2. 

To investigate the molecular determinants of distinct reprogramming states, we are 

now investigating transcriptional and epigenetic reprogramming at the single cell 

level.  

  2. X chromosome reactivation in sex-biased diseases.  

Recently, I have shown that loss of XIST and H3K27me3 from the Xi is necessary to 

Xi reactivation3. Similar chromatin changes have been observed in lymphocytes from 

female-biased autoimmune diseases. We are now investigating whether the same 

chromatin structure characterizes a range of sex-biased diseases. Understanding X 

chromosome reactivation in disease will enable us to identify novel diagnostic 

biomarkers and therapeutic targets.  
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