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UCLA RESEARCHERS PROVIDE DEFINITIVE PROOF THAT ENDOTHELIAL CELLS
GIVE RISE TO BLOOD STEM CELLS DURING EMBRYONIC DEVELOPMENT

The Finding May Allow Researchers to Grow Blood Stem Cells That
Don’t Differentiate to Treat Blood Disorders and Cancers

Stem cell researchers at UCLA have proven definitively that blood stem cells are made during mid-
gestational embryonic development by endothelial cells, the cells that line the inside of blood vessels.

While the anatomic location in the embryo where blood stem cells originate has been well documented,
the cell type from which they spring was less understood. The UCLA finding, published in the Dec. 4, 2008
issue of the journal Cell Stem Cell, puts to rest a long-standing controversy over whether blood stem cells were
created, or born, in the endothelium or originated from another cell type in a nearby location.

Researchers from the Eli and Edythe Broad Center of Regenerative Medicine and Stem Cell Research at
UCLA used a cell fate tracing technigue to identify the source of blood stem cells. They genetically marked
endothelial cells to discover what other cells they gave rise to and where those cells migrated to in the body.

“We genetically traced the endothelial cells to find out what they became over time,” said Luisa Iruela-
Arispe, senior author of the paper, a professor of molecular, cell and developmental biology and director of the
Cancer Cell Biology Program Area at UCLA’s Jonsson Comprehensive Cancer Center. “In that way, we were
able to understand that, within the embryo, endothelial cells were responsible for the generation of blood stem
cells. They make blood, they aren’t just the pipes that carry it.”

The finding ultimately could lead to new therapies for certain blood disorders and cancers, said Ann
Zovein, the first author of the study and a California Institute for Regenerative Medicine-Broad Stem Cell
Research Center Training Grant postdoctoral fellow in Iruela-Arispe’s lab.

Blood stem cells currently cannot be grown outside of the body without losing their “stemness,”
meaning they then differentiate into the different cells that make up blood, including red blood cells, white
blood cells and platelets. If blood stem cells can be gown outside the body from endothelial cells and only self-
renew, or make more of their own kind, researchers may one day be able to reprogram blood vessel cells to
produce blood stem cells. Those cells could then replace the bone marrow in transplants or the mutated blood
cells that result in diseases like leukemia.

“We found that endothelial cells are capable of making blood stem cells within embryonic areas that
prevent differentiation into other lineages,” Zovein said. “In trying to understand how blood stem cells arise
from the endothelium, we may learn enough to be able to grow pure, designer blood stem cells outside the
human body.”



For example, researchers may some day be able to take a blood vessel from a patient and grow blood
stem cells specific to that patient, which could be used for bone marrow transplantation. Since the blood stem
cells originated from the patient, there would be no need to find a matching donor to provide the marrow. The
cells also could be used to replace diseased cells that result in cancer, providing a new way to treat malignancies
such as leukemia.

The creation of blood stem cells by endothelial cells occurs at a specific time in embryonic development
and researchers want to know what takes place biologically during that period, what specific cell signaling
pathways are sending the messages to make blood stem cells. Iruela-Arispe and her team hope to mimic the
embryonic environment in the lab to create blood cells that don’t differentiate.

“Next we need to understand what signaling mechanisms are at work that allow endothelial cells to
make blood stem cells,” Iruela-Arispe said. “We need to find out how we can program the endothelial cells to
make blood stem cells, what’s important in the embryonic blood vessel wall that allows for this phenomenon
and whether we can reprogram adult blood vessels to do the same thing.”

While this study was done in mouse models, Iruela-Arispe and her team will be working with human
endothelial cells to confirm their work and further uncover the cell signaling mechanisms in play.

The stem cell center was launched in 2005 with a UCLA commitment of $20 million over five years. A
$20 million gift from the Eli and Edythe Broad Foundation in 2007 resulted in the renaming of the center. With
more than 150 members, the Eli and Edythe Broad Center for Regenerative Medicine and Stem Cell Research is
committed to a multi-disciplinary, integrated collaboration of scientific, academic and medical disciplines for
the purpose of understanding adult and human embryonic stem cells. The institute supports innovation,
excellence and the highest ethical standards focused on stem cell research with the intent of facilitating basic
scientific inquiry directed towards future clinical applications to treat disease. The center is a collaboration of
the David Geffen School of Medicine, UCLA’s Jonsson Cancer Center, the Henry Samueli School of
Engineering and Applied Science and the UCLA College of Letters and Science. To learn more about the
center, visit our web site at http://www.stemcell.ucla.edu.




