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Umbilical Cord Blood Stem Cells and Organ Engineering in the Rogers Laboratory
Umbilical cord blood is one of the most important stem cell resources in modern medicine. Its established clinical use is as a source of hematopoietic stem and progenitor cells capable of rebuilding the blood and immune system after chemotherapy, radiation, or bone marrow failure. Cord blood transplantation is used for blood cancers, inherited immune deficiencies, bone marrow failure syndromes, and selected metabolic diseases. Cord blood has several practical and biological advantages: it is collected non-invasively at birth, can be banked, HLA-typed, screened for infectious disease, cryopreserved, and made rapidly available for patients who do not have a matched adult donor. Because cord blood cells are immunologically immature, they can often be used with less stringent HLA matching and may reduce the risk or severity of graft-versus-host disease. Beyond hematopoietic transplantation, regenerative medicine applications remain investigational, but cord blood and cord-derived cells are being actively explored for tissue repair, vascular regeneration, neurologic injury, inflammatory disease, and as a starting material for induced pluripotent stem cell production.
The Rogers Laboratory is a stem cell and organ engineering research laboratory focused on using umbilical cord blood, cord tissue-derived cells, and induced pluripotent stem cells to improve transplantation and regenerative medicine. 
A major focus of the laboratory is the development of cord blood and cord tissue-derived cells for regenerative medicine. We, and others, have demonstrated the therapeutic potential of these cells in models of peripheral vascular disease, spinal cord injury, and diabetic wound healing. In particular, our work with cord tissue mesenchymal stromal cells showed that cells derived from umbilical cord tissue are highly consistent across a large number of donors. This is an important finding for clinical translation because cell therapies must be reliable, scalable, and reproducible. 
Another focus is the use of umbilical cord blood-derived induced pluripotent stem cells, or iPSCs, to build human-compatible organs. Cord blood is an especially attractive starting material for iPSC generation because it is young, banked, HLA-typed, infectious-disease screened, donor-traceable, and compatible with clinical manufacturing workflows. The Rogers Laboratory uses cord blood-derived iPSCs to generate human cells for organ engineering. These cells are seeded into decellularized mouse kidney and pancreas scaffolds, in which the original animal cells have been removed while preserving the native extracellular matrix architecture of the organ. Building on this foundation, we are now developing larger humanized kidney and pancreas scaffolds using pig organs, for future transplantation studies. 

Title: Umbilical Cord Blood and Mesenchymal Cells in Regenerative Medicine

Learning Objectives:
At the conclusion of this presentation, participants should be able to understand:
1) Umbilical Cord blood cells in transplantation:
· Cord blood in Bone marrow transplantation for children and adults
· Double cord blood transplants
· Cord blood expansion & applications
2) Umbilical Cord tissue and cord blood cells in regenerative medicine:
· Bench to Beside:  
3) Future of Umbilical Cord Blood and Tissue Cell Therapy: 
· Engineering Organs from UCB cells
