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Founded in 1996, the Bedford 
Stem Cell Research Foundation 
is a biomedical institute that 
exists to conduct stem cell and 
related research for diseases 
and conditions that 
currently have no 
effective methods of 
treatment or cure.

The Potential for Miracles
Recent advances in stem cell 
research have raised the hope of 
curing diseases once believed to 
be incurable: heart failure, spinal 
cord injury, diabetes, Alzheimer’s, 
Parkinson’s, AIDS. These diseases 
are the result of the death of 
specific types of cells, such as 
nerves and the cells in the 
pancreas that produce insulin. For 
reasons that are not understood, 
new cells do not automatically 
replace defective cells in some 
tissues such as spinal cord, brain 
and pancreas.

Other tissues, such as skin and 
blood, routinely replace dying cells 
with new cells recruited from 
reserve supplies that maintain the 
potential to become active and 
multiply when needed. Such cells 
are called “stem cells.”

Skin stem cells are examples of 
adult stem cells, so-called because 
they can become only one type of 

tissue, e.g. skin. In contrast, cells 
from early embryos are pluripotent, 
that is, they have the potential to 
become all types of tissues. 

Experiments with laboratory mice 
have demonstrated that pluripotent 
stem cells can replace dead cells 
in all organs including the heart, 
which does not have its own 
supply of stem cells. These 
encouraging results have spawned 
studies to apply stem cell therapy 
to humans.
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Derived without a 
feeder layer

Mouse  Parthenotes

Most human stem cell lines 
were developed on top of a 
"feeder layer" of mouse 
cells, thus rendering them 
contaminated with animal 
products. But these cells, 
derived by BSCRF scientists 
without a feeder layer bring 
us one step closer to 
overcoming this important 
obstacle to stem cell therapy.
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Stem Cells 101

A stem cell derived from eggs 
fertilized by sperm; these stem 
cells are "pluripotent.”  Recent 
research has shown that it may 
also be possible to get pluripotent 
stem cells from unfertilized eggs.

Unlike embryonic stem cells, adult stem cells 
are stored in the body to replace dead or 
damaged cells in a specific tissue. 

For example: Skin has a large reserve supply of 
skin stem cells. They multiply only when needed.

Cells in the umbilical cord are 
"multipotent" and can give rise to 
all the cells in a normal bone 
marrow.  Scientists are working to 
discover if these cells can become 
other types of adult stem cells.

What Is A Stem Cell?What Is A Stem Cell? What Is An Embryonic
Stem Cell?
What Is An Embryonic
Stem Cell?

It is still unknown which are best 
for therapies.

1) Embryonic stem cells from 
fertilized eggs are good models for 
research, but they have ethical 
issues, and will have tissue 
rejection problems (similar to bone 
marrow and kidney transplants).

2) Parthenote stem cells (derived 
from unfertilized eggs) may be as 
pluripotent as embryonic stem 
cells, and have been the focus of 
BSCRF scientists for several 
years.  Studies using monkey 
parthenote stem cells to treat 
Parkinson’s disease have been 
very promising.

Types of Pluripotent Stem CellsTypes of Pluripotent Stem Cells

What Are Cord Blood
Stem Cells?
What Are Cord Blood
Stem Cells?

What Is An Adult Stem Cell?What Is An Adult Stem Cell?

A reserve cell with the capacity to 
multiply when needed to replace 
dead or damaged adult cells.  
Reserve stem cells do not exist for 
many vital tissues, including: heart, 
spinal cord, brain and pancreas. 

Skin Stem Cells

Adult Skin
Stem Cell

Adult Skin
Stem Cell

“Daughter” 
Stem Cells

Skin Cell

Changing the Pace 
of Progress...

BSCRF is the only independent, 
not for profit and non-federally 
funded Massachusetts resource 
for the advancement of stem 
cell and related studies.

Parthenote Stem Cells
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Egg
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Key Term

"Pluripotent" 
The capacity to become any cell 
in the body. 

Pluripotent stem cells show 
the most promise for use in 
stem cell therapies.  

Embryonic stem cells are 
pluripotent, adult stem cells 
are not.

Results at BSCRF are promising. 
We have developed laboratory 
conditions that lead to mouse 
parthenote stem cells (mPS) with 
the same efficiency as from 
fertilized mouse eggs. Our most 

recent mPS cells were developed 
entirely in laboratory conditions free 
of other animal cells (cover photo), 
thus paving the way for similar 
development of human PS cells 
free of animal cells.

Stem Cells From Unfertilized Eggs?
When eggs are fertilized by sperm they become “activated,” their cells 
divide and can be a source of embryonic stem cells. However, BSCRF 
scientists have shown that human eggs can be "activated” without being 
fertilized. Unfertilized, "activated" eggs are called Parthenotes.

After approximately 
6 days the parthenote 
reaches the 150 cell 
Blastocyst stage and 
the stem cells can be 
moved to a separate 
dish to grow in a colony.

Egg Activation happens spontaneously in nature, but the 
process is not well understood. Research has found that 
unfertilized eggs can be activated either by (1) an electrical 
jolt or by (2) chemical stimulation. If successfully activated, 
the egg undergoes early cell divisions similar to fertilized 
eggs, but cannot give rise to an offspring. 

Parthenotes do not have the potential 
tissue rejection problems faced by stem 
cells derived from fertilized eggs. 

Unlike adult stem cells, parthenotes can 
potentially become any cell in the body.

Less controversial than stem cells 
that are derived from fertilized eggs.



ASRM 2007 
Prize Paper
BSCRF's SPAR 
program receives 
the Society for 
Assisted 
Reproductive 
Technology Prize 
Paper Award, 
presented at the American 
Society for Reproductive 
Medicine annual meeting in 
Washington DC, 2007

Controversial Work

Bedford Stem Cell Research 
Foundation is at the forefront of 
stem cell and related research. 
Founded in 1996, the Foundation 
has an established community of 
scientists investigating the 
potential for stem cell therapy. 

BSCRF scientists rely on the 
Ethics Advisory Board to assist in 
understanding the complex ethical 
questions raised by some aspects 
of stem cell research. This board, 
like the Foundation’s Board of 
Trustees, has no financial stake in 
the research; the progress of the 
science and the health of those 
afflicted are their primary concern.

Discovering a New Angle

Unlike most of the “embryonic” 
stem cell research conducted in 
the United States with “left-over” 
embryos in fertility clinics, 
BSCRF's research efforts focus on 
using unfertilized human eggs to 
derive pluripotent, parthenote 
stem cells.

In parallel with the parthenote 
work, BSCRF scientists have 
launched an effort to derive stem 
cells from adult testis, following up 
a report in 2006 that the testis 
contains not only stem cells that 
give rise to sperm, but also a small 
population of pluripotent stem cells.  

The Bedford Stem Cell 
Research Foundation is a not 
for profit, 501(c)(3) organization.

The Bedford Research 
Foundation has lower operating 
costs than large teaching and 
medical institutions. For this 
reason, more research results 
from each donation received.

The Bedford laboratory is not only a research lab, but also a clinical 
laboratory. The lab provides a variety of highly specialized testing 
services, many of these test are unique in the world. Revenues from 
these tests help support ongoing research efforts.

94% goes
directly to
research

The Power Of Private Funding: 
Changing The Pace of Progress

Your donation counts 
because Foundation 
overhead is much 
lower than many 
institutions. 94% of 
donations go directly 
to research.

Only 6% 
overhead

Neurospheres are an early stage 
of development of neurons from 
stem cells.  At this early stage, 
they can be coaxed to differentiate 
into a variety of types of nerve 
cells (i.e. brain, optic, spinal, etc.).

To form neurospheres from mPS 
cells (mouse parthenotes), it is 
necessary to coax the mPS cells 
into silencing the genes that make 
them behave like stem cells, and 
turning-on the genes that lead to 
nerve cells. This is a multi-step 
process that can take months to 
accomplish.

To improve the speed and 
efficiency of this process, Bedford 
Foundation scientists are taking 
advantage of very recent 
advances in analyzing the 
expression of specific genes in 
cells. The method is termed 
"Micro-array Analysis," and allows 
the measurement of changes in 
the expression of 40,000 genes. 

Promising Results

Bedford scientists have discovered 
that by using a drug already 
approved for human use, we can 
coax the mPS cells into expressing 
neuronal genes within two weeks.  
This exciting result needs to be 
repeated multiple times, but initial 
findings are highly promising.

What Comes Next? Visiting the State House
The Ethics of Human Eggs

Since Dr. Kiessling’s letter, “Eggs 
Alone” to to Nature in 2003, and 
her 2006 report in Science 
magazine “Ethical Oocytes: 
Available for a Price,” it has 
become apparent that the dialogue 
between scientists, legislators and 
the public about the controversy 
surrounding Stem Cells and 
Human Eggs is becoming 
increasingly important. 

June, 2007, the Foundation lead a 
legislative briefing at the 
Massachusetts State House 
entitled, "Stem Cells:  Myths, 
Facts and Becoming a National 
Leader."  During the standing room 
only presentation, Dr. Kiessling 
outlined a brief history of stem cell 
science, the controversy of human 
egg research, and an overview of 
state legislation that will enable 
this important research to move 
forward.

Living Endowment

Parthenotes to Neurospheres The Ethics Advisory Board

How do we turn on 
the genes that lead 
to nerve cells?



BSCRF research cannot be funded by federal grants-in-aid 
because of the U.S. funding moratorium. BSCRF has lower 
operating costs than larger teaching and medical 
institutions. For this reason, funds are utilized more 
e�ciently, and more research results from each donation.

The tax-exempt status granted to quali�ed public charities 
highlights the U.S. Government’s belief that taxpayers have 
the right to directly support activities they feel are 
important. To advance the treatment opportunities, to 
maintain and grow its community of scholars and 
scientists, to enlarge the potential for miracles, the 
Foundation needs private benefactors to raise funds to 
continue its mission.

Challenge Grant: Help us meet our $280,000 matching 
fund!  The $560,000 a year will fund a team of scientists to 
develop improved methods of generating neurospheres 
from pluripotent stem cells. 

Please mail 
contributions to:

Bedford Stem Cell 
Research Foundation

PO Box 1028
Bedford, MA 01730

Please enclose the 
name and address of 
anyone you would like 
to be noti�ed of your 
contribution or added 
to our mailing list.

Donate Online at: 
www.bedfordresearch.org

Your Support is 
Greatly Appreciated!

Please don’t hesitate to 
contact us with any 
questions.

Your contribution could help everyone you know.




