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...

~ espite initial setbacks

in

embryonic stem cell research under the
Bush Administration, stem cell research is
forging ahead with an emphasis on stem
cells derived from adults. Maryland is
fortunate to have the Maryland Stem Cell
Research Fund (MSCRf'), created in
2006 by the state legislature to oversee
the funding of stem cell research projects
in the state. The Fund has provided over
$91 million for 258 research grants in its
first six years. M uch, though by no means
all, of the stem cell research in Maryland
centers around researchers at Johns
Hopkins University School of Medicine
and University of Maryland Medical
Center (UMMC).
Dan Gincel, Ph.D., executive director
of the Maryland Stem Cell Research
Foundation, says, "We usc a competitive
process - the best science wins. Proposals
are submitted and evaluated once each
year and we can typically fund 10 to 20%
of the applications we receive. We're
unique; very few states have dedicated
stem cell funding mechanisms. We're also
working in collaboration with researchers
from California and elsewhere to leverage
our funding and prevent duplication of

efforts. That lets us get research results
to the market faster."
Stem Cell Categorization
Many different types of stem cells are
under investigation for clinical use,
including:
I Embryonic - a small portion of what
is funded
I Adult mesenchymal stem cells
(MSCs) - adult stem cells isolated
from bone marrow, adipose tissue, or
blood that can generate bone, cartilage,
fat, cells that support the formation of
blood, and fibrous connective tissue
I Hematopoietic
stem cells - adult
stem cells that can give rise to blood
cell types
I Induced pluripotent stem cells (iPS) adult skin cells or, more recently, blood
cells, that are reprogrammed to a State
similar to that of embryonic stem cells
Drug Development
One of the areas of great promise for stem
cells is to permit testing of drugs on
human cells in a laboratory setting. This
is especially helpful for diseases where
animal testing yields poorer results.
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cells and instead shut them down. We have
new leukemia drugs moving to clinical trial
that inhibit growth. That's quicker than
transplanting the cells themselves."
Burns and Wound Healing
Stem cells are also currently used to
promote tissue repair and regeneration
for patients with burns or non-healing
wounds. Using an extracellular matrix
patch containing mesenchymal stem cells
that secrete various factors to promote
healing has been shown to increase cell
survival and proliferation and reduce
scarring. "Mesenchymal cells are like a
small factory that slowly and continuously
release these factors," Dr. Gincel states.

Dr. Gincel notes, "We're using stem
cells for drug discovery, to provide a
greater effect with fewer side effects. lt's
a great tool for treating diseases such as
ALS, Parkinson's and Gaucher's disease.
Dr. Ricardo Feldman at UMMC is using
disease-specific human embryonic stem
cells to model and treat Gaucher's
disease. The controlled differentiation of
iPS cells can provide an unlimited supply
of patient-specific cells for disease
modeling and drug discovery. The end
goal is to repair the genetic defect of the
Gaucher-specific iPS cells and engraft
repaired autologous hemangioblasts to
cure the disease.
"Drug companies are now using stem
cells to screen drugs -looking for the one

effect on the cell that doesn't exist in our
body," he continues. "With iPS, you can
reproduce a cell into the millions so that
you have an unlimited supply."
At UMMC, for example, Aaron P.
Rapoport, M.D., is addressing the higher
incidence of cancer following a bone
marrow transplant by working on
immunization strategies. His work examines
how T cells can be re-engineered to
recognize and reject the cancer cells that
cause diseases such as leukemia.
Curt I. Civin, M.D., director, Center
for Stem Cell Biology and Regenerative
Medicine at UMMe, says, "Some stem
cells are beginning to reach the clinical trial
stage. We've used our stem cell research to
reverse the usual proliferation of cancer

Cell-based Therapies
Researchers hope to use stem cells as a
renewable resource to replace damaged
cells in diseases ranging from heart
disease to diabetes, rheumatoid arthritis,
dementia and spinal cord injury.
"Cardiac stem cell transplants are
FDA-approved but not quite in clinical
use yet," says Dr. Civin. "Sunjay Kaushal,
M.D., Ph.D., a pediatric cardiac surgeon

We've used our stem
cell research to reverse
the usual proliferation
of cancer cells and instead shut them down.
- Curt Civin, M.D.

at UMMC, is addressing hypoplastic left
heart syndrome in infants by extracting
pieces of the right atrial appendage that is
removed in the first surgical procedure.
They are loaded with cardiac stem cells;
we grow them in the lab and inject them
back into the infant's heart in a
subsequent procedure. That avoids
multiple surgeries."
In the lab setting, Hopkins
researchers have used a patient's stem
cells to correct the genetic defect that
causes sickle-cell disease. However, more
time is needed to translate this work to
patient care. Dr. Gincel notes, "In the
near future, we'll be able to usc stem cells
co treat this and other blood disorders. We
also hope researchers will create a genetic
mutation that will prevent the H IV
receptor CCR5 against HIV-I acquisition.
Treating neurodegenerativc
and other
degenerative diseases is farther away,
because it will take years to grow cells
after severe damage is already done."
Dr. Gincel views stem ccl1s as the
fourth 'pillar' of healthcare, behind
pharmaceuticals, medical devices and
biotech development.
He predicts, "In
the future, we'll have stem cell therapies
that provide a permanent fix, not just
management of a disease."
Dr. Civin concludes, "Thc
combination of genomics and stem cell
therapies will be very powerful. When
a child is born, he or she will get
information about their entire DNA
sequence to predict genetically based
diseases. Stem cell therapies will be able
to do something
about it."
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