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Research interests:
One of the long term focus of the lab is the development of a cure or better treatment for the hemoglobinopathies
and for other hematological disorders. One current project is the development of gene therapy for sickle cell
disease based on knock-in of therapeutic transgenes between the Locus Control Region and the beta-globin
gene.
Over the last 10 years, we have pioneered methods to differentiate adult hematopoietic stem cells and human
pluripotent stem cells (ESCs and iPSCs) toward the erythroid lineage. We have also developed methods to
genetically modify iPSCs prior to their differentiation, Another focus of the lab is tot ake advantage of these
methods for the creation of panel of reagent RBCs for the identification of allo-antibodies specifically targeted to
sickle cell disease patients.
In a long-running collaboration with Dr. Han-Mou Tsai, we have contributed to the understanding of the molecular
basis of Thrombotic Thrombocytopenic Purpura (TTP). Recently, progress that we have made in our red blood
cell program provided an opportunity to translate our work on ADAMTS13 into a new treatment for this
devastating disease. We are currently attempting to provide a proof of principle for a cure of TTP in mouse
models using therapeutic red blood cells expressing membrane bound version of ADAMTS13 that are resistant to
most auto-antibodies.
Finally, we also have an interest in DNA replication in hematopoietic cells. The goal of these studies is to
understand the basic mechanisms that control the timing of replication and the relationship between expression
levels of genes and transgenes in relation to their replication timing.
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