Christian Life Resources e

STEM CELL
RESEARCH 101
FACT SHEET

christianliferesources.com



Christian Life Resources

DESCRIPTION

Stem cells are considered foundational building blocks of human beings. Stem cells
have the potential to develop into many other specialized cells within the human body.
These basic (or “blank”) stem cells have the ability to develop (“differentiate”) into
specialized cells that have become lost or damaged. They are capable of self-renewing,
that is they can divide indefinitely and can make identical copies of themselves. The
primary interest in stem cell research is the potential to repair and replace damaged
tissue and organs in the human body.

TYPES OF STEM CELLS

Stem cells are classified by the way they appear in the process of human development and
the level of their flexibility to become other kinds of cells in the body. They are categorized
as either totipotent, pluripotent, or multipotent stem cells. This is what that means:

TOTIPOTENT STEM CELLS

This is cell development at its earliest stages shortly after sperm meets the
egg or ovum. At this moment in development, these cells have “total” (toti-)
“potential” (-potent) to become any cell in the body.

PLURIPOTENT STEM CELLS

These cells are slightly further along in the development process. While they
cannot become “any” cell in the body, they have the “potential” (-potent) to
become a “plurality” (pluri-) of cells, meaning they are particularly useful for
many different reasons because they can be “hacked” to form almost any cell
in the body.

MULTIPOTENT STEM CELLS

Unlike totipotent and pluripotent stem cells, multipotent stem cells are
further differentiated in the development process. At this stage of
development, these cells have fallen into a certain “family” of cells and are
confined to their use within the respective family of cells.
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CELL HARVESTING

How these cells are harvested is at the crux of the
stem cell research controversy. Both totipotent and
pluripotent stem cells typically involve cells within the
zygote for totipotent cells (the first four days after
fertilization) while pluripotent cells are taken from the
blastocyst (cells formed in the early embryonic stage
of human life). When reading stories about ESC it is
referencing Embryonic Stem Cells (pluripotent).
Typically, work with totipotent and pluripotent stem
cells requires the termination of human life at its
earliest stages. This is a serious concern for Christians
who hold to the Biblical teaching that life begins at
conception.

Multipotent stem cells are taken from already
differentiated cells. Multipotent stem cells are often
called “adult” or “somatic” (which means “body” or
“flesh”) stem cells. Harvesting multipotent stem cells
does not require the termination of life. Rather,
multipotent cells are taken from tissue or organs of
the body.

Another form of multipotent stem cells are those
which are harvested from umbilical cord blood.
Though already differentiated, these cells seem to
have greater flexibility than typical multipotent stem
cells and do not raise the ethical concerns involved in
the harvesting of pluripotent stem cells.
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PREFERENCE

Scientists are split in their beliefs about the type of stem cells that will provide the
greatest benefit to the most people. Some believe pluripotent cells show the greatest
potential because they can become many different kinds of cells. The challenge is to
successfully trigger the direction for cell development and, of course, the ability to
harvest such cells without terminating life.

Other scientists like to focus on multipotent cells because the direction of future
development is primarily determined already.

COMPROMISE... SORT OF

Scientists have developed a process whereby skin or blood cells (these are multipotent
stem cells, also called “adult” or “somatic” cells) are taken and reverted back to a
pluripotent type of cell. Those who favor pluripotent stem cell research point out that
adult cells — which can be induced to become pluripotent stem cells (iPSC) - provide
the desired flexibility of pluripotency and avoid the ethical implications involving the
termination of embryonic life.

The most common objection to iPSC research is that it requires additional work to
revert the multipotent stem cells to their previous pluripotent state.

VARIOUS STEM CELL RESEARCH TERMS

“SCR Research”; “Stem Cell Therapy”; “Regenerative Medicine”; “Stem Cell
Transplant”; “Bone Marrow Transplant”
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ETHICS INVOLVING VARIOUS TYPES OF
STEM CELL THERAPIES

In order to obtain embryonic stem cells (pluripotent stem cells), the embryo must be
destroyed. For that reason, embryonic stem cell research is viewed by life-affirming
individuals and organizations as unethical regardless of its perceived benefit.

“As for embryonic stem cell research, there is no defensible logic in terminating a
defenseless life for the utilitarian purpose of helping the lives of others. There is a
Biblical and moral obligation to cultivate a different solution that otherwise destroys
life in the name of preserving life.” - Rev. Robert Fleischmann, National Director,
Christian Life Resources

Ethical boundaries are not crossed in the use of non-controversial sources such as
adult, iPS, and cord blood stem cells. These therapies have distinct advantages
including:

» No Loss of Life: Adult stem cells can be gathered from a patient’s blood, fat, skin,
tissue, or bone marrow, eliminating the destruction of early human life

o Immunity: Patients are immune from attack when they receive their own stem
cells

 Availability: Adult stem cells are readily available for use (such as blood cord cells)

 Flexibility: Adult stem cells can form other tissue types within the “family” of stem
cells

» Success: Because these types of stem cells contain a patient’s exact DNA and
prevent rejection, they have great potential to migrate to the diseased area and
successfully generate healthy tissue and cells.

Bone marrow transplantation, for example, is the most widely-used stem cell therapy.
It is, in many technical terms, multipotent adult stem cell transplantation.
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OTHER STEM CELL TERMINOLOGY

Blastocyst: Following fertilization of the egg (ovum), the early stage of life consisting of
about 150 cells (about five days after fertilization). The blastocyst is a sphere made up
of an outer layer of cells (the trophoblast), a fluid-filled cavity (the blastocoel), and a
cluster of cells on the interior (the inner cell mass). Embryonic stem cell research
requires the interruption of the developing new life by extracting the inner cell mass
which is where the pluripotent stem cells lie.

Chromosomes: A structure consisting of DNA and regulatory proteins found in the
nucleus of the cell. The DNA in the nucleus is usually divided among several
chromosomes. The number of chromosomes in the nucleus varies depending on the
species of the organism. Humans inherit 46 chromosomes, one set of 23 from the
mother and one set of 23 from the father.

Cloning: The method used to generate either identical copies of a region of a DNA
molecule or genetically-identical copies of a cell, or organism.

Reproductive Cloning: Cloning performed for the specific purpose of creating a replica
of the original. As it relates to human beings it is the science of creating a second
genetic duplicate of the original. In reproductive cloning, the intent is to permit the
developing life to live a normal life cycle. The first successful reproductive cloning
produced Dolly the sheep in 1996.

Therapeutic Cloning: Identical in process and procedure as reproductive cloning
except the intent is to interrupt the process, generally at the blastocyst stage, for the
purpose of extracting the inner cell mass (embryonic stem cells).

Culture: The liquid that covers cells in a laboratory dish containing nutrients to
nourish and support the cells. The culture medium may also include growth factors
added to produce desired changes in the cells.
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OTHER STEM CELL TERMINOLOGY
CONTINUED...

Differentiation: The process whereby an unspecialized embryonic cell acquires the
features of a specialized cell, such as a heart, liver, or muscle cell. Differentiation is
controlled by the interaction of a cell's genes with the physical and chemical conditions
outside the cell, usually through signaling pathways involving proteins embedded in
the cell surface. Related to this process is “directed differentiation” in which scientists
manipulate the stem cell culture conditions to induce differentiation into a particular
cell type.

DNA: Deoxyribonucleic acid (DNA), a chemical found primarily in the nucleus of cells.
DNA carries the instructions or blueprints to make all the structures and materials the
body needs to function.

Embryo: In humans, the developing organism from the time of fertilization until the
end of the eighth week of gestation, when it is called a fetus.

Fetus: In humans, the developing human from about eight weeks after conception until
the time of its birth.

Gastrulation: The process in which cells proliferate and migrate within the embryo to
transform the inner cell mass of the blastocyst stage into an embryo containing all
three primary germ layers.

Gene: A functional unit of heredity that is a segment of DNA found on chromosomes in
the cell’'s nucleus. Genes direct the formation of an enzyme or other protein.

Germ Layers: After the blastocyst stage of embryonic development, the inner cell mass
of the blastocyst undergoes gastrulation, a period when the inner cell mass becomes
organized into three distinct cell layers, called germ layers. The three layers include
the ectoderm (leading to the development of the brain and nervous system along with
the outer skin layer, hair, nails, etc.), the mesoderm (leading to the development of
muscle tissue, the outer covering of internal organs, gonads, the excretory system, the
inner skin layer, bones and cartilage, and the circulatory system), and the endoderm
(leading to the development of the inner linings of the digestive and respiratory tracks,
along with the development of glands such as the liver and pancreas).
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OTHER STEM CELL TERMINOLOGY
CONTINUED...

In Vitro Fertilization (IVF): A technique that unites the egg and sperm in a laboratory
rather than in a female’s womb. Presently, embryonic stem cell research uses embryos
created by this process.

Induced Pluripotent Stem Cells (iPSC): Type of pluripotent stem cell, similar to an
embryonic stem cell, formed by the introduction of certain embryonic genes into a
somatic (adult) cell. This type of research does not require the destruction of human
life in the embryonic stage. Progress has been made by converting skin cells to have
pluripotent characteristics.

Multipotent Cells: Types of cells capable of developing into more than one cell type of
the body. Rather than typically giving rise to all of the cells of the body, these cells are
capable of giving rise only to a few types of cells that develop into a specific tissue or
organ. Adult stem cells are considered multipotent.

Pluripotent Cells: Types of cells able to give rise to all of the various cell types of the
body. Stem cells extracted from embryos are considered pluripotent.

Regenerative Medicine: Field of medicine devoted to treatments in which stem cells
are induced to differentiate into the specific cell type required to repair damaged or
destroyed cell populations or tissues. Regenerative medicine essentially focuses on
stem cell research.

Totipotent Cells: Types of cells with the ability to give rise to all the cell types of the
body including all of the cell types that make up the tissues and membranes to protect
the embryo and provide nutrition within the womb, such as the placenta. A totipotent
cell has the capacity to form an entire organism. Human development begins when a
sperm fertilizes an egg and creates a single totipotent cell.
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OTHER USEFUL INFORMATION

Embryonic Stem Cell Research: People’s Arguments and a Christian’s Response:
https:/ /christianliferesources.com /2018 /05 /14 /embryonic-stem-cell-research-responses /

“As for embryonic stem cell research, there is no defensible logic in

terminating a defenseless life for the utilitarian purpose of helping

the lives of others. There is a Biblical and moral obligation to
cultivate a different solution that otherwise destroys life in the name
of preserving life.”

~ Rev. Robert Fleischmann, National Director, Christian Life
Resources




