5 Frequently Asked Questions About Adult Stem
Cell Research

Stem cells are often refemred to in the sociopolitical realm with some level of controversy and
beyond that, some level of confusion. Many researchers are unaware of the basic scientific
definitions of various types of stem cells and their medical therapeutic potential applications.
In order to have a better understanding of the adult stem cell, here are five frequently asked
questions (FAQs) about adult stem cell research:

1. What is a “stem cell”?

The broad definition is that a stem cell is a cell that can divide to give rise to both a new copy
of itself (undifferentiated) and at least one specialized, differentiated, cell types of the body.
Differentiated cells have a specific function (for instance, cardiac, hepatic or neural cells).

2. What is the difference between embryonic stem cells and
adult stem cells?

Just like many nomal cells in the body, stem cells are able to divide and produce new copies
of themselves. If a stem cell is “embryonic,” it is able to form any cell types of the embryo
and adult, and is thus called totipotent (gives rise to all cell types or organism). Adult stem
cells are found in postnatal tissue and are multipotent, meaning they are able to form many,
but not all tissue cells of the body. The main difference between the two is that
undifferentiated cells have no specialization of gene expression,

whereas adult ordifferentiated cells “remember” where they came from, and can only become
that particular tissue thatitis genetically programmed to be.

Embryonic stem cells are derived from a very early embryo just a few days after the
fertilization of the egg, and before implantation. They are undifferentiated and have the
capacity to give rise to all adult tissues (pluripotent).

o Adult stem cells are found in , hot only of the body but also the umbilical
cord at birth. They are most frequently found in constantly renewing tissues, such as blood,
bone marrow and skin. Itis important to note that the term “adult,” refers to the cell itself and
not to the age of the subject from which the cell was derived.

3. Where are stem cells found in an adult?
Stem cells are found within the body itself in the following areas:

° Bone Marrow



° Amniotic Fluid

o Crypt Cells in the Lining of the Intestine
4. Is there controversy in adult stem cell research?

Because there is not embryo involved, there is no destruction of the embryo, nor is there the risk
of “cloning.” There is ongoing scientific research that suggests the possibility of genetically
altering the pluripotent adult stem cell into becoming another cell type than that of its origin. This
reprogramming is called transdifferentiation, and would be useful in generating beta cells of the
pancreas for example in the case where they have been knocked out by Type-1 diabetes.

The scientific community is not without speculation as to whether the in vitro studies will
translate into successful application in humans, though there is a vast amount of research
being conducted currently in this area.

5. How are adult stem cells helpful in treating cancer and other
conditions?

Researchers are exploring ways in which to practically harvest and maintain adult stem cells.
Currently, there is no ability to grow the cells needed for treatment. Blood stem cells are the
only adult stem cell currently used for treatment, though there is a new FDA approved clinical
trial for neural cell transplant for spinal cord injury.

In some cases, it may be possible to infuse stem cells into the blood, asin a

t. Cells find their own way to the proper location and begin forming the cells and
tissues needed. This could have far reaching applications for diabetes, spinal cord injury,
heart disease and many other conditions.

Cord Blood Plays a Significant Role in
Regenerative Medicine Studies




For years, stem cells from bone marrow have been used in medicine, primarily for the
treatment of cancers, immune disorders, and blood disorders; however, there is a new
source of stem cells that is currently being exercised in the world of regenerative medicine—
human umbilical cord blood (HUCB).

HUCB is a well-received source of stem cells for any disease where stem cell transplants are
considered standard therapy. Researchers are actively searching to find a breakthrough
using stem cells from HUCB because of their immediate benefits as well as their availability.
The collection process of HUCB upon birth is absolutely painless and actually very simple—
once a baby is born, the blood is taken from the umbilical cord by way of a syringe. The
blood is then promptly placed in a labeled bag and sent to a blood bank of the parents’
choice where it is stored indefinitely. Stem cells collected from HUCB are also much younger
than stem cells collected from bone marrow; therefore, the cell's structure and functions are
not compromised simply because they have not been exposed to potentially harmful
environmental factors like chemicals or viruses. In correlation with its convenience, HUCB
that is taken at birth can be used in the future by its former host with no risk factors—in other
words, if you are using your own cord blood cells, your body will not reject them. In the past,
HUCB was considered post-pregnancy waste, but now, doctors and researchers strongly
suggest the storing and preserving of HUCB to the parents of newborns.

HUCB'’s evolving role in regenerative medicine

Research has shown that HUCB cells are highly intelligent. Once they have been infused
back into the body of the host, they migrate to the exact spot of needed assistance. Upon
arrival, HUCB cells immediately begin working to help the damaged cells or tissue repair
itself.

How do HUCB cells know where they are needed? HUCB expresses CD34 molecules. CD34
molecules, under all circumstances, have shown to facilitate the migration of cells. CD34
also acts as an adhesion molecule and is required for T cells to enter lymph nodes. T cells
are an important component of the immune system because they suppress immune
responses of other cells. This is an important self-check built into the immune system that
examines any damages to tissues and cells.

Two current research studies using HUCB as regenerative medicine

Sensorinueral Hearing Loss - Currently, is attempting to determine if
autologous HUCB infusion in children with acquired hearing loss improves inner ear function,
audition, and language development. Recent experiments on mice and guinea pigs have
exhibited HUCB cell’s ability to prompt hair cell re-growth as well as the partial restoration of
auditory brainstem response.



Primary outcome measures focus on the safety of autologous stem cell infusion, while
secondary outcome measures focus on the restoration of damaged cells and tissues.

Autism - is actively recruiting participants, ages 2 through 7, to participate in a
study that is attempting to “evaluate the efficacy of one infusion of stem cells from
autologous HUCB in patients with autism over six months after infusion as measured by
changes in expressive and receptive language.”

Primary outcome measures include a change in language as measured by the Receptive
One-Word Vocabulary Test and the Expressive One-Word Vocabulary Test. Secondary
outcome measures focus on improved behavior and learning, change in symptoms of
autism, and a change in serum values.

Future possibilities of HUCB in regenerative medicine:

HUCB as a regenerative medicine is also being explored in many other diseases and
disorders such as: cerebral palsy, hydrocephalus, oxygen deprivation at birth, traumatic brain
injuries, type 1 (juvenile) diabetes, congenital heart defects, heart failure, strokes, cancers,
spinal cord injuries, and multiple sclerosis.

While great advances have been made in the regenerative medicine field, the goal of finding

cures to many of the world's worst diseses still remains. How can
?

4 Normal Bone Marrow Research Applications

Did you know that bone marrow makes up about four percent of a human’s body mass?
That’s a full six pounds for a 150-pound adult. Bone marrow, the soft and pliable tissue found
inside the human bone, plays an incredibly important role in the healthy functioning of the
human body. Red blood cells as well as platelets and most stem cells are produced by
nomal bone marrow. It's the birthplace of the immune system, producing white blood cells
(lymphocytes) that protect the body against foreign invaders such as viruses, bacteria and
tumors.

Researchers commonly partner with to obtain both
diseased and normal . These can be prospectively provided fresh
samples or come from purified bone marrow mononuclear cells. These samples are
extremely useful tools for a wide range of applications, including drug discovery, genetic and
toxicology studies, cancer stem cell research, biomarker identification, and cell isolation
studies.



Here are four interesting applications for bone marrow specimens:
Elevated white blood cell disease

When there are excessive levels of white blood cells, also known as eosinophils, disease
can result. A is collecting normal bone marrow and blood samples to
compare to samples from patients with elevated eosinophils. The study administrators collect
blood and bone marrow samples from normal volunteers who meet standard blood donor
criteria According to the published protocol, some of the collected samples will be used for
genetic testing or future research.

Inflammatory bowel disease (IBD)

IBD is a vexing disorder thought to be caused by an immune response to the body’'s own
intestinal tissue; it causes a range of disabling symptoms and there is as yet no cure, though
therapies do exist that help relieve symptoms. Recently, have located a
particular type of adult stem cell found in normal bone marrow that can migrate to the
intestine and there create healthy intestinal cells. It is theorized that these may potentially
restore healthy tissue in patients suffering with IBD.

Bladder regeneration

Serious bladder disease sometimes requires the placement of a “patch” from the patient’s
own bowel over part of the diseased bladder. This approach has challenges, however, since
the introduced tissue tends to cause long-term complications, even including bladder
cancer. involves harvesting a patient’s healthy, normal bone marrow tissue
and using it to recreate the bladder’s smooth muscle, vasculature and nerve tissues.

Gene expression in bone marrow stem cells

Human mesenchymal stem cells (hMSCs) derived from normal human bone marrow have
many therapeutic applications. But just recently have researchers started to better
understand the genetic pathways that operate during an “hMSC invasion” and explored how
to use this information to develop more highly targeted therapies. looked at
changes in gene expression; authors concluded that a variety of genes involved in immune
maintenance, developmental processes and regulation of so-called “stemness” were
increased in invasive hMSCs.

Access to high-quality diseased and normal bone marrow specimens helps advance
knowledge of processes, ultimately leading to the development of effective
therapies for the many patients in need of treatment and cures. Can we help source bone
marrow tissue for your next research project?



