Stem Cells (& zm%z ) - Definition

> ‘Master cells” (unspecialized)

> Capable of dividing and
renewing themselves for long
periods of time (proliferation
and renewal)

» Have the potential to give
rise to specialized cell types
(differentiations; )
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The Major Types ofi Stem Cells

A. Embryonic Stem Cells (ﬁIﬁF‘,HYﬁE'ﬁEJ ESC)

From blastocysts left over from In-Vitro
Fertilization in the laboratory

B. Fetus Stem Cells (ﬂf‘,ﬁﬂﬂiﬁl?'ﬂa’)

From aborted fetuses
C. Umbilical Cord Stem Cells (i3 11u)
B. Adult Stem Cells (= Feiei 1)

Stem cells have been found in the blood, bone
marrow, liver, kidney, cornea, dental pulp, umbilical
cord, brain, skin, muscle, salivary gland . . . .



Stem Cell Differentiation

Totpoient 5tem Cell
These cells have unlirmited capabality and E FJ:I\E‘{:‘H'E A
have the abilify to form extrae bryomic
metabranes and tissues, the erdiryo itse I, (qzqﬁl?’J,ﬁ)_j)
and all posternbryonic fissues and crgans. j
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Phinopotent Stem Cell
These cells are capable of grving Tisé 10 H CEERET W
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rise to cells that have a specific
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CRITICAL PERIODS IN HUMAN DEVELOPMENT*
age of embryo (in weeks) - fetal period (in weeks) ——/<—=full term
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Stem Cell Cultivation

,'@ Stem Cell Cultivation
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US Academy Wants Ban On Human
Cloning But Hails Therapeutic Use

Itl r11 i K ru-::h-

A, t |Ill—' r|t' t'u'uﬂ rn‘mnll
sponsored by the L=
Mational Acadermy of
Sclences called Friday
for a strict ban on human
cloning but - in stark
disagreement with the
Bush administration --
backed creation of new
stem cell lines for




History ofi Human Embryoenic Stem Cell Research

mln 1998, John
Gearhart (Johns Aborted fetus
Hopkins
University)
derived human
embryonic germ
cells from cells In
fetal gonadal
tissue In culture.




First Success of Human Embrye Cloning

m In 2001, the first cloned human embryo created by US
researchers died at the 4-6 cell stage

Q\J\Jcom /SCI-TECH

Human embryo created through cloning
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Eirst Success of Human Embryenic Stem Cell

gl CNNcom.
Korean scientists, Dr. W00 Lom.
Suk Hwang and Dr. Shin

Young Moon of Seoul National BETCTREL STl
University, reported the HEALTH

Home Page

Asia

successful creation of v, . ,
0 world Scientists 'cloned human embryos
World Business
the blastocyst Stage and then ;‘;‘::c'::“s‘:':pace Stems cells extracted to be used for medical research
destroyed by stem cell o e SEOULS M wum
1171 orea -
extraction, yielding one SMATRERIN South Korean researchers
embryonic stem cell line crted human ambryor

Busi through cloning and extracted
_
Design 260 embryonic stem cells, the
p - universal cells that scientists
obal Office . A
Princ - expectwill resultin

breakthroughs in medical
Spal A
researeh.

)
2
arn i i f ane A microscopic photo released by Seoul
[ I Hational University shows eight of the
Languages s i o e cloned embryos.
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How Many Human Embryenic Stem
Cell Lines are There?

B [he actual number of human embryonic
stem cell lines Is a matter of some debate.

m To date, Co human
embryonic stem cell lines have been
derived worldwide.

m However, most of those lines are not
adequately characterized yet.

m Only 22 cell lines are eligible for federal
funding in the USA.
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The Promise of Stem Cell Research

Identify drug Drug _ Understanding
targets and ( SCI’eenlng , Study cell prevention &
test potential differentiation -) treatment of
therapeutics : birth defects
Cultured Pluripotent
Stem Cells

-y -~ - - -
Toxicity Tissues/Cells for Transplantation N
Testing

Bone marrow Nerve cells Heart muscle Pancreatic
for leukemia for Parkinsons cells for islet cells
& chemotherapy & Alzhiemer’s heart disease for diabetes

disease
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Parkinson’s disease (= & #& < Jz)

Alzheimer’s disease (% A & 55 )

Spinal cord injury (% #3484 )

Stroke (® k)

Burns (& )

Diabetes (# /)

_iver failure (3% &)

Heart disease (% )

Osteoarthritis ( ¥ B & &%)

Rheumatoid arthritis ( & ;&8 & %)

End -stage kidney disease (% #f T%3 %)




. Once little more than
~_ afutile hope, some restoration

of the injured spinal cord
is beginning to seem feasible

¥ 8 Repa1r1ng the
l : maged Spinal Cord
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Feb 19, 2009 0130 PM in Mind & Brain | 1 commerts | Post & comment

Fetal stem cells cause tumor in a teenage boy

By Coco Ballantyne in 60-Second Science Blog

m Digg submit = NT 5l % B thumbs-up L F ShareThis

In May 2001, Israeli parents of a nine-year old boy with
a crippling disease that left him wheelchair-bound took
their child to see daoctars in Moscow. 10 a highly
experimental procedure that was presumakly
unavailakble in their home country, those doctors
injected fetal stem cells into various regions of his
birain.

The boy's parents—they aren't named in a report
describing the case in this week's FLos
Medicine—must have been desperate. The nine-year
old suffered from ataxia-telandiectasia, a childhood
disease that causes degeneration of parts afthe brain
that control muscle movements and speech. The
symptoms include slurred speech, poar balance,
impaired immune function, and the appearance of red
spiderweins called telangiectasias in the eyes, ears or
cheeks.

There are no treatments for the dizorder and the
prognasis is dim; patients usually anly make it into their
teens or early twenties, according to the Mational Institute of Meurological Dizorders and Stroke. While it's unclear
exactly what the Russian doctors were trying to achieve (the researchers who wrote the case report were not
irvolved in the stem cell therapyd, they must have been hoping that the injected cells swould restore some function
in his brain, ar at least slow the disease progression. The boy went back for injections in 2002 and 2004, although
it's not clear from the report wwhether his condition improved as a result.

i

Then hewas diagnosed with a hrain tumor in 2005, That turmor, itturns out, gresy out of the stem cells, obtained
frarm at least two aborted fetuses, used in his brain.

The tumorwas henign, doctors safely removed it, and it has dradually been growing hack since the surgery. But
this is the first-known case of 3 brain tumor caused by 3 brain sterm cell therapy, according to the repor—a
phenomenon scientists have predicted in the pages of Scientific Americzn and elseswhere. The theory is that
hecause these stern cells are fetal cells, they are designed to proliferate and give rise to new tissue, which means
they have the potential to produce tumaors. The case, write the authors of this week's case study, shoold serve as a
warning that more research is needed to gauge the safety of these novel therapies.




International Legislation

» South Korea —refined nuclear
transfer or therapeutic cloning

» China — supports research

» Singapore — stem cell research a
national priority

> Israel — leaders stem cell disease

» Great Britain — leader Dolly — active
support of research

» Japan — supports research

23
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