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“Blood cell engineering and drug discovery  
using iPS cells” 
Sergei Doulatov, PhD 
Boston Children’s Hospital / Harvard Medical School 

Disease iPS cells provide new opportunities for disease modeling and drug discovery, however few studies have 
reported the results of large-scale drug screens. We have generated transplantable multipotential hematopoietic 
progenitors from iPS cells using transcription factors. We have then applied this system to model Diamond Blackfan 
anemia. Unbiased drug screens have identified a compound that rescued defective red blood cell generation 
(erythropoiesis), implicating autophagy as a novel therapeutic pathway for treating anemias. 

“Cell diversity in liver regeneration and  
cancer development” 

 Joan Font-Burgada, PhD 
University of California, San Diego 

The liver is an essential organ with high regenerative capacity. Chronic liver disease is a highly prevalent condition and a 
leading cause of death, in part due to its association with liver cancer development. It has been long debated which cell 

populations are responsible for liver regeneration and which are at the origin of liver cancer. I will describe our recent 
identification of a new subpopulation of hepatocytes, Hybrid hepatocytes (HybHP), and discuss their regenerative and 
transplantation potential for treatment of liver disorders. In addition, I will show ongoing work on the cell of origin and 

signaling mechanisms involved in the development of cholangiocarcinoma, a very aggressive bile duct cancer. 

 

                                     LUNCH BREAK 
 

 

“Diversity and cooperation: Mechanisms underlying  
erythroid progenitor self-renewal” 
Hsiang-Ying (Sherry) Lee, PhD 
Whitehead Institute for Biomedical Research 

Every second, the human body produces approximately 2 to 3 million red blood cells (RBCs). Therefore, RBC 
generation (erythropoiesis) represents an ideal system to investigate how cells make the binary cell-fate decision to 
self-renew or to differentiate. I will discuss our latest findings on the mechanisms by which erythroid progenitors 
integrate different environmental signals and intracellular pathways to maintain self-renewal capacity, and how this 
capacity can be retained or promoted for therapeutic purposes. 

 

“Towards engineering developmental systems: a new  
family of synthetic cell-cell communication pathways 

to control multicellular self-organization”  
Leonardo Morsut, PhD 

University of California, San Francisco 

During development, complex multicellular structures form based on genetically encoded algorithms that specify how cells 
will collectively interact and regulate each other’s fates. We have engineered a family of synthetic cell-cell communication 

pathways, named synNotch, that allow the user to engineer custom input/output cellular responses. We have used 
synNotch pathways to engineer diverse cell-cell communication behaviors including spatially directed differentiation, self-

organized spatial patterning, and Boolean decisions. Synthetic communication pathways represent a novel set of control 
points that I plan to exploit in order to study and guide self-organization of multicellular ensembles in tissues with user-

defined high-level properties (e.g. resistance to injury, regeneration) for tissue engineering applications as well as 
fundamental understanding of multicellular dynamics. 

 

 
 

      

 
 

“Development and evolution of the human  
cerebral cortex”  
Alexander Pollen, PhD 
University of California, San Francisco 

What are the genetic and developmental changes underlying the expansion of the human brain over the last six million 
years? I will discuss our recent identification of a human-specific mutation that increases brain size and improves learning 
behavior. Next, I will highlight how we have used single cell genomics to characterize the neural stem cell populations 
that contribute to the expansion of the cerebral cortex during development. Finally, I will describe ongoing work 
establishing a new model system for studying human-specific biology. 
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