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Stem Cells

A Unspecialized cells

A Give rise to more than

250 specialized cells In
the body
% ﬁ Differentiated
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Adult Stem Cells
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organ from which
they originate




Neurogenesis




Umbilical Cord & Placenta

A Isolated immediately
following birth

A More flexibility

A Research is limited but
growing




Treatment Example

Haematopoietic
stem cell

Stem cells multiplied

\in cell culture
N =

Transplant into

Inside the patient the patient

Erythrocytes Myeloid — \\ itipotential
(Red blood cells) Rrogeniior
ce




Advantages of Adult Stem Cells

A Mature Stem Cells
A Partly specialized

A Less coaxing in culture required to
stimulate growth of specific cell types

A Some are easy to find
(e.g., blood stem cells)

A Organ/tissue rejection unlikely if patient
receives own stem cells



Disadvantages of Adult Stem Cells

ALimited longevity in cell culture
A Difficult to isolate and extract

A Limited flexibility or types of cells that
can be made

AUncommon cells; more scarce with age

AQuestionable quality due to age, toxins,
and disease



Embryonic Stem Cells

Fertilized 4=&.
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Blastocyst

Inner cell mass

5 days of
development

Stem cells

Culture in incubator



Sources of Embryonic Stem Cells

In vitro fertilization

Eqg

Fertilized egg



Single Stem Cell from Human Embryo




Parthenogenesis

Parthenote Stem Cells After approximately
6 days the parthenote

reaches the 150 cell

- \ Blastocyst stage and
— -——— | the stem cells can be
%, moved to a separate

Unfertilized Egg Two-Cell dish to grow in a colony.
Egg Activation Parthenote

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 egq undergoes early cell divisions similar to fertilized
eggs, but cannot give rise to an offspring.




Cloning




