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ESC Therapy and Cloning
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The Benetits of ESC

Embryonic stem cells could
conceivably address...

“Parkinson’s disease, spinal cord injury,
stroke, type 1 diabetes, heart disease,
rheumatoid arthritis, osteoarthritis,
kidney disease, blood diseases
(including sickle cell anemia),
blindness, muscular dystrophy, liver
disease, loss of teeth, and baldness”
(The Century Foundation Guide to the
Issues 14)




Proposition 71

California Stem Cell Research and Cures Initiative
(California Constitution Article XXXV)

Passed November 2, 2004

Stem cell research as a constitutional right

$3 billion dollars allocated over 10 years

* California Institute or Regenerative Medicine (CIRM) to oversee
implementation of Proposition 71

* Independent Citizen’s Oversight Committee (ICOC) to oversee
CIRM




Ethical Problems

Issues with ESC

® Should embryos be
considered human?

°* Embryos as Products - The
exploitation of embryos as an
experimental resource

* Equality and Justice —
Destroying of lives for the
protection of others
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® Potential for Human
Cloning

® Mass production of cloned
embryos with perfected

somatic cell nuclear transfer

° Any implanted cloned
embryo will grow into a full
developed human




Issues with Human Cloning

* Imminent and Projected
Dilemmas

Production of cloned children

Offspring with two male or two
female genetic parents

Implantation of human embryos
into animal wombs

Hybrid embryos combing animal
and human gametes

Growing parental control over the
offspring genetics




® Degradation of Human
Procreation and Human
Family

° Pregnancy as a research
technique

* Losing distinction between
human and non-human

* Producing children without
normal familial bonds
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Uncertainty of Results

* Questionable reliability
and consistency of stem
cells

* Extremely long and costly
drug development time




Flocking of scientific talent
to California

* Loss of stem cell researchers
from other states

Minimal safeguard against

self-interested decision
making

$3 billion budget

* Over-allocation of money leads
to inefficiencies




International Policy

United Nations General
Assembly Logjam

* Costa Rica - Ban all human
cloning regardless of whether
the cloned embryos are
implanted or destroyed as
embryonic stem cells

Belgium — Ban only the
implantation of cloned embryos
while allowing the creation and
destruction of cloned embryos
for research




Latest Breakthroughs

Table 1. Comparison of the Five Factors in the Phenotype of Loss-of-Function and Gain-of-Function Experiments

Knockout ES Cells

Knockout Embryos

Overexpression in ES Cells

Oct-3/4

Cannot be established
Niwa et al., 2000
Cannot be established
Masui et al., 2007

Can be established
Normal self-renewal
Davis et al., 1993
MNot reported

Can be established
Spontaneous differentiation
Mitsui et al., 2003

No epiblast
Nichols et al., 1998
No epiblast

Avilion et al., 2003

Normal epiblast

Davis et al., 1993

Normal epiblast
Katz et al., 2002

No epiblast

Mitsui et al., 2003

Induces differentiation

Niwa et al., 2000

Does not induce differentiation

Does not induce LIF independency

M. Nakagawa and S.Y., unpublished data
Does not induce differentiation

Induces LIF independency

Cartwright et al., 2005

Does not induce differentiation

Induces LIF independency

Y. Tokuzawa, M. Nakagawa, and S.Y., unpublished data
Does not induce differentiation

Induces LIF independency

Chambers et al., 2003; Mitsui et al., 2003




Genetically engineered mice
carrying Nanog-GFP or Oct4-GFP

l

Differentiated somatic cells not expressing GFP

Oct4/Sox2/cMyc/Kif4
iPS cells expressing GFP

Epigenetic reprogramming:  peyelopmental potential:
ES cell marker genes:  De-methylation of ES cell genes

Octd, Nanog, Rex1... ~ Methylation of imprinted genes Chimeric mice

Chromatim—modeling
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® Moral issues resolved

* No embryos created or
destroyed

* No chance of human
cloning without embryos

* Logistical issues of costs,
benefits, efficiency, and
equity need still be
considered




. WE RESOLVED
: ThET‘&PEUt‘I{. . THE SANCTITY OF

Cloning F T
Debate LIFE QUESTION,

You DIDN'T
MAKE THE
CJT.

PARKINSCHSE
PaTIENT

] | ]
e E i FREGE Taanl Ll I.':'If.:l EEEEI’-I'IE- II“'J - |
ol ::_-} 1._1;-:1\. ._\_'L.L.L J“':E o5 EE Py ETL'-I:. HUNGEhBLE I“"IE !‘\-ITH.:'N J.-:-::I

THMRE Y120




Sources

Berg, Paul. “Stem Cell Lecture.” Biochem 118Q: Genomics and Medicine taught by Brutlag,
Doug. May 21, 2008.

The Century Foundation Guide to the Issues. Stem Cells and Public Policy. NY: The Century
Foundation Press. 2006.

Cohen, Eric. "The Bioethics Agenda and the Bush Second Term." The New Atlantis. Number 7,
Fall 2004/Winter 2005, pp. 11-18.

Editors of The New Atlantis. "The Cloning Logjam." The New Atlantis. Number 7, Fall
2004 /Winter 2005, pp. 143-146.

Hochedlinger, Konrad, Rudolf Jaenisch. “Nuclear Transplantation, Embryonic Stem Cells, and
the Potential for Cell Therapy. New England Journal of Medicine 17 Jul 2003: 275-286.

Kass, Leon R. "Human Frailty and Human Dignity." The New Atlantis. Number 7, Fall
2004 /Winter 2005, pp. 110-118.

Kapp, Diana. “The $3 Billion Cell Job.” San Francisco Magazine Online. January 2005.

Reya, Tannishtha, Sean J. Morrison, Michael F. Clarke, Irving L. Weissman. “Stem cells, cancer,
and cancer stem cells.” Nature 1 Nov 2001: 105-111.

Qi, Huayu and Duangqing Pei. “The magic of four: induction of pluripotent stem cells from
somatic cells by Oct4, Sox2, Myc and Klf4.” Cell Research, Nature. 17, 578 — 580. July 1, 2007




