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Stem Cell Research

Summary

Embryonic stem cells have the ability to develop into virtually any cell in the
body, and they may have the potential to treat medical conditions such as diabetes
and Parkinson’ sdisease. In August 2001, President Bush announced that for thefirst
time federa funds would be used to support research on human embryonic stem
cells, but funding would belimited to “existing stemcell lines.” NIH hasestablished
aregistry listing the 78 human embryonic stem cell linesthat are eligible for usein
federally funded research, but only 22 cell linesarecurrently available. Scientistsare
concerned about the quality and longevity of these 22 stem cell lines. For avariety
of reasons, many believe research advancement requires new embryonic stem cell
lines, and for certain applications, stem cellsderived from cloned embryos may offer
the best hope for understanding and treating disease. However, an investigation by
Seoul National University found that scientist Hwang Woo Suk had fabricated results
on deriving patient-matched stem cells from cloned embryos — amajor setback for
thefield. A significant cohort of pro-life advocates supportsstem cell research; those
opposed are concerned that stem cell isolation requires embryo destruction.

Some have argued that stem cell research belimited to adult stem cells obtained
from tissues such as bone marrow or umbilical cord blood. They argue that adult
stem cells should be pursued instead of embryonic stem cells because they believe
the derivation of stem cellsfrom embryosisethically unacceptable. Other scientists
believe adult stem cells should not bethe soletarget of research because of important
scientific and technical limitations. Some scientists are exploring the possibility of
obtaining human embryonic stem cells that bypass the destruction of living human
embryos. ThePresident’ sCouncil on Bioethicscitefour potential aternative sources
of human embryonic stem cellsin aMay 2005 paper.

On May 24, 2005, the House passed H.R. 810 (Castle) which would allow
federal support of research that utilizes human embryonic stem cellsregardless of the
date on which the stem cells were derived from a human embryo, thus negating the
August 2001 Bush stem cell policy limitation on “ existing stem cell lines.” On July
29, 2005, Senate Mgjority Leader Bill Frist announced his support for H.R. 810/S.
471 (Specter); President Bush has threatened a veto. Action on the Weldon bill
(passed the House in the 107" and 108" and stalled in the Senate) is likely; it was
reintroduced in the 109" Congress as H.R. 1357 and S. 658 (Brownback). The bill
bans the process of cloning as well as the importation of any product derived from
an embryo created viacloning. It bans not only reproductive applications, but aso
research on therapeutic uses, which has implications for stem cell research.
Advocates of the legidative ban say that allowing any form of human cloning
research to proceed raises serious ethical issues and will inevitably lead to the birth
of ababy that isahuman clone. Criticsarguethat the measurewould curtail medical
research and prevent Americans from receiving life-saving treatments created
overseas. S. 876, H.R. 1822 and S. 1520 ban only human reproductivecloning. Bills
focused on alternative sources of stem cells (H.R. 3144/S. 1557) have also been
introduced. On December 20, 2005, the President signed H.R. 2520 (P.L. 109-129),
which provides for the collection and maintenance of human cord blood stem cells
for the treatment of patientsand for research. Thisreport will be updated as needed.
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Stem Cell Research

Basic Research and Potential Applications

Most cellswithin an animal or human being are committed to fulfillingasingle
function within the body. In contrast, stem cells are a unique and important set of
cellsthat are not specialized. Stem cells retain the ability to become some or all of
the more than 200 different cell types in the body and thereby play a critical rolein
repairing organs and body tissues throughout life. Although the term stem cellsis
often used in reference to these repair cells within an adult organism, a more
fundamental variety of stem cellsis found in the early stage embryo. Embryonic
stem cells may have a greater ability to become different types of body cells than
adult stem cells.

Embryonic Stem Cells from IVF Embryos or Fetal Tissue

Embryonic stem cellswerefirst isolated from mouse embryosin 1981 and from
primate embryos in 1995. Animal embryos were the only source for research on
embryonic stem cells until November 1998, when two groups of U.S. scientists
announced the successful isolation of human embryonic stem cells. One group, at
the University of Wisconsin, derived stem cellsfrom five-day-old embryos produced
viain vitro fertilization (IVF).* The work is controversial, in the opinion of some,
because the stem cells are located within the embryo and the process of removing
them destroys the embryo. The second group, at Johns Hopkins University, derived
stem cells with very similar properties from five- to nine-week-old embryos or
fetuses obtained through elective abortion.? Both groups reported the human
embryos or fetuses were donated for research following a process of informed
consent. The cells removed from embryos or fetuses were manipulated in the
laboratory to create embryonic stem cell lines that may continue to divide for many
months to years. The vast mgjority of research on human embryonic stem cells
utilizes cell lines derived viathe University of Wisconsin method.

! The IVF embryos were originally created for the treatment of infertility. Excessembryos
are often frozen for future use. A couple may elect to discard their excess embryos, donate
the embryosfor research, or all ow another coupleto adopt an embryo. Accordingto asurvey
of over 430 infertility clinics performed by the Society for Assisted Reproductive
Technology and RAND, nearly 400,000 embryosare being stored in the United States; 88%
of the embryos are being held to help the couples have children at alater date.

2 Scientistsand physiciansusetheterm “embryo” for thefirst eight weeks after fertilization,
and “fetus’ for the ninth week through birth. In contrast, the Department of Health and
Human Services (HHS) regulations define “fetus’ as “the product of conception from the
time of implantation” (45 C.F.R. § 46.203).
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Embryonic Stem Cells Obtained via SCNT (Cloning)

Another potential source of embryonic stem cellsissomatic cell nuclear transfer
(SCNT), alsoreferred to ascloning.® In SCNT the nucleus of an egg isremoved and
replaced by the nucleusfrom amature body cell, such asaskincell. Thecell created
viaSCNT isalowed to develop for several daysand then the stem cellsareremoved.
In 1996, scientistsin Scotland used the SCNT procedure to produce Dolly the sheep,
the first mammalian clone.*

Charges of ethical and scientific misconduct have clouded the reputation of
scientistsinvolved in deriving stem cells from cloned human embryos. In February
2004, scientists at the Seoul National University (SNU) in South K orea announced
the first isolation of stem cells from a cloned human embryo. In May 2005, this
same group announced they had achieved mgjor advances in the efficiency of
creating human cloned embryosusing SCNT and in isolating human stem cellsfrom
the cloned embryos. Serious concerns about the achievements of the SNU group
arosein November 2005 when a co-author of the 2005 paper, Gerald Schatten of the
University of Pittsburgh, accused Hwang Woo Suk, the lead researcher of the SNU
group, of ethical misconduct.° The accusation halted plans for a collaboration
between the SNU scientistsand U.S. and UK labsthat had been announced only one
month earlier.

In early December, scientistsin South K orea began questioning the validity of
photographs and other scientific evidence presented in the 2005 paper and called for
an independent analysis of thedata. On December 12, 2005, Schatten asked that his
name be removed from the 2005 paper.® The University of Pittsburgh and SNU
began separate investigations into the charges. On December 15, 2005, another co-
author of the 2005 paper, Sung Il Roh, stated to the Korean media that the research
was fabricated and the 2005 paper should be retracted. Hwang agreed to the
retraction on December 16, but continued to defend the scientific results.” Inreports
released on December 23 and 29, 2005, SNU stated that the stem cell lines described
in the 2005 paper were neither patient-matched nor derived through cloning, and

3 A somatic cell isabody cell. In contrast, agerm cell isan egg or sperm cell.

“ Dolly was euthanized in Feb. 2003 after developing alung infection. Some claim her
death at six years was related to being a clone, but her ailment may also have occurred
because she wasrai sed indoors (for security reasons) rather than as a pastured sheep, which
oftenliveto 12 yearsof age. G. Kolata, “First Mammal CloneDies,” New York Times, Feb.
15, 2003, p. A4.

® Gretchen Vogel, “ Collaborators Split over Ethics Allegations” Science, Nov. 18, 2005, p.
1100.

® The Associated Press, “South Korean's Cloning Research Challenged,” The New York
Times, Dec. 13, 2005.

" Gordan Fairclough, “ South K orean Scientist Denies Falsifying Stem-Cell Research,” The
Wall Street Journal, Dec. 17, 2005, p. A4.
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were deliberately fabricated.® ® On January 10, 2006, SNU stated that results of the
2004 paper, which reported the first derivation of stem cells from a cloned human
embryo, were also a deliberate fabrication. ™

Scientists at the University of Newcastle, the University of Edinburgh and
Harvard University are working on deriving patient-matched stem cellsfrom cloned
human embryos.*

The ethical and scientific misconduct developments in South Korea as well as
the unsubstantiated announcement by Clonaid in December 2002 of the birth of a
cloned child have contributed to the controversy over research on human embryos.*

Alternative Sources of Human Embryonic Stem Cells

Most scientistsinvolved in human embryonic stem cell research arefocused on
using stem cells derived from human embryos via the methods developed by
scientists at the University of Wisconsin. However, a small number of scientists
have begun to exploreways of obtaining human embryonic stem cellsthat bypassthe
destruction of living human embryos and, therefore, may belesstroubling to certain
individuals, including some Members of Congress. The President’s Council on
Bioethicsidentified four potential methods in a paper released in May 2005. The
four alternative methods would require additional research to determine whether
human embryonic stem cells could be generated.

Some council members, however, expressed concern that work on alternative
sourcesisa*“diversion from the simple task at hand which isto move forward with
the established laboratory techniques ... for studying embryonic stem cell research
and biomedical cloning” and that the four proposals would “ use financial resources
that would be better devoted to proposals that are likely to be more productive.”**
Laurie Zoloth, professor of Medical Humanities and Bioethics, and of Religion at
Northwestern University’s Feinberg School of Medicine, maintains that public
funding should not be used to satisfy the moral qualms of a minority and proposes

8 Rick Weliss, “Korean Stem Cell LinesFaked,” The Washington Post, Dec. 23, 2005, p. A1.

9 Choe San-Hun, “Panel further discredits Stem Cell Work of South Korean Scientist,” The
New York Times, Dec. 29, 2005, p. 9.

10 Nicholas Wade and Choe Sang-Hun, “ Researcher Faked Evidence of Human Cloning,
Koreans Report,” The New Y ork Times, Jan. 10, 2006, p. Al.

" DennisNormile, GretchenVogel, and Constance Hol den, “ Cloning Researcher SaysWork
is Flawed but Claims Results Stand,” Science, Dec. 23, 2005, p. 1886-1887.

12 For further information, see CRS Report RL 31358, Human Cloning, by Judith A. Johnson
and Erin Williams.

3 The President’s Council on Bioethics, White Paper: Alternative Sources of Human
Pluripotent Stem Cells, May 2005, at [http://www.bioethics.gov/reports/white paper/
index.html].

1 |bid., Personal Statement of Michael S. Gazzaniga, p. 76 and Persona Statement of Dr.
Janet D. Rowley, p. 90.
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that private religious groups should consider funding research on alternative sources
of human embryonic stem cells just as Jehovah's Witnesses supported efforts to
develop blood-saving surgical techniques to avoid transfusions.®

Dead Embryos. One possible method under discussion is deriving human
embryonic stem cellsfrom dead embryos. Early embryos frequently fail to develop
in naturally occurring conceptions.

Slightly fewer than athird of all conceptions lead to afetusthat has a chance of
developing. In other words, if you were to choose [an embryo] at random and
follow it through the first week of development, the chances arelessthan onein
three that it would still be there at full term, even though there has been no
human intervention. Nature, it seems, performs abortions at a much higher rate
than human society. It is simply not true that most [embryos], if undisturbed,
will produce a human being. The probability that a conception will result in a
live birth is actually quite low. Note that since we have assumed that all
conceptions lead to cell division, we have almost surely overestimated the true
success rate.*®

As many as 60% of IVF embryos produced by infertility clinics are judged to
be incapable of developing to live birth, due to abnormal appearance or failure to
divide appropriately, and are not used by the infertile couple. Although failure to
divide is often caused by genetic abnormalities and might seem to eliminate any
prospect of using these embryos even for research, several studies suggest that some
normal cells may be obtained from such organismically dead embryos and may be
useful in creating stem cell lines.

The possibility that normal cellsremoved from dead embryos could potentially
develop into an embryo (and if transferred into a uterus — a child) would be
disturbing to someindividuals. Inaddition, such apossibility would likely preclude
federal funding for producing stem cell lines from such cells because of restrictions
contained in the Dickey Amendment (see subsection, below, Embryo Biopsy).
Research studies to determine the precise criteria for embryonic organismic death
would be needed; however, such “natural history” studies could not be conducted
with federal dollars. Federal funding of any type of research involving human
embryos, starting with IVF then later cloning and the creation of stem cell linesfrom
embryos, has been blocked by various policy decisions dating back more than 25
yearsand is currently controlled by the Dickey Amendment (see section, below, The
Dickey Amendment and Clinton Administration Sem Cell Policy).

The President’ sCouncil pointsout that thismethod of obtaining stem cellsfrom
dead embryos may not be acceptableto scientists because they understandably want
to work only with the best materials. Why would scientists want to use cellsderived
from dead embryos, which may be abnormal, or even bother trying to create these
cell lines when they can use existing cell lines or derive new ones from IVF

> Molly Laas, “Alternative Stem Cell Derivation Methods Should Be Funded By Private
Religious Groups,” Research Policy Alert, Nov. 10, 2005.

16 Harold J. Morowitz and James S. Trefil, The Facts of Life: Science and the Abortion
Controversy (Oxford University Press, 1992), p. 51.



CRS5

embryos? The only advantage may be eligibility for federal funding. One Council
member points out that the proposal entails thawing out embryos to follow the
natural history of dead embryos, and becauseit isunknown “which embryoswill not
divide and which will, some portion (about half) will continue to divide and will be
healthy embryos. What happensto these healthy embryos? ... [1]t would be strange,
while alowing large numbers of unwanted but otherwise normal and viable IVF
embryosto die, to ask scientiststo make strenuous effortsto rescue cells, potentially
abnormal, only from those thawed embryos that have spontaneously stopped
dividing. ... This seemsto me to be the height of folly.”*’

Embryo Biopsy. A second method of obtai ning embryonic stem cellswithout
destroying the embryo employs a technique used by IVF clinics that offer pre-
implantation genetic diagnosis (PGD). At the 6-8 cell stage, one or two cells are
removed from the embryo created via IV F; these cells are then screened for genetic
or chromosomal abnormalitiesbeforethe embryoistransferred to awoman’ suterus.
More than 1,000 children have been born following PGD, though it is till unclear
whether subtle or late onset injuries may occur in children born following PGD.*

In October 2005, scientists at Advanced Cell Technology of Massachusetts
announced success in deriving mouse embryonic stem cells by removing one cell
from an eight-cell mouse embryo. Following implantation into a surrogate mother,
the seven-cell embryos devel oped into healthy mice at the same rate as embryos that
had not been biopsied. However, creation of the stem cell lines was much less
efficient than when alater-stage embryo was used.

It may be possible to create human stem cell lines using cells obtained in this
manner; after cell removal, the seven-cell embryo could presumably be used to
initiate a pregnancy. Although it is understandable that couples who are at risk of
having a child with a genetic disease may willingly agree to the potential added risk
of PGD, it isdifficult to understand what circumstances might motivate any couple
to agree to such a procedure for the sole purpose of creating stem cell lines for
research. Research studiesto determineif thereisarisk of harm to ahuman embryo
by the cell biopsy procedure could not be funded with federal dollars due to, as
mentioned above, longstanding oppositionto federal support for any type of research
involving human embryos. Furthermore, asingle cell from asheep or rabbit 4- or 8-
cell embryo is capable of developing into anormal sheep or rabbit. The possibility
that a biopsied human cell may have “the potential to develop into an embryo and a
child onitsown” could preclude federal funding for producing stem cell lines from
such cells because of restrictions contained in the Dickey Amendment (see section,
below, The Dickey Amendment and Clinton Administration Stem Cell Policy).*

Biological Artifacts — Altered Nuclear Transfer. A third possible
method involves using the techniques of genetic engineering and SCNT (cloning) to

Y The President’s Council on Bioethics, White Paper: Alternative Sources of Human
Pluripotent Stem Cells, May 2005, p. 21 and p. 89.

8 1bid., pp. 24-25.
1 |pid., p. 29.
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obtain embryonic stem cells from embryo-like groups of cellswhich are not, in the
strict sense, human embryos. Inthisapproach, called altered nuclear transfer (ANT),
a gene in the nucleus of the somatic cell is atered, so that normal embryo
development is not possible, before the nucleus is placed within an enucleated egg.
In October 2005, scientists at the Massachusetts Institute of Technology reported
success in generating mouse embryonic stem cells utilizing the ANT approach. A
genewasdisabled that allowsfor embryo implantation; genefunction can berestored
later so the stem cell line is unaffected. As is the case with SCNT, if the ANT
approach is ever used to generate human embryonic stem cells a mgor obstacle
would be obtaining an adequate supply of human eggs. Thisisthe subject of intense
scientific research. Researchers are trying to devel op methods of obtaining human
eggs without resorting to superovul ation of femal e patients, an expensive procedure
that some find morally questionable.

Some researchers believe ANT might serve as atemporary bridge until other
technol ogies are devel oped, such as dedifferentiation of somatic cells. Until then, if
federal supportisprovided, itsproponentsbelieve ANT would allow embryonic stem
cell research collaboration on anational level without the ethical concernsinvolved
inusing leftover IVF embryos. Othersbelieve that the proceduresinvolved in ANT
are more complex than deriving human embryonic stem cellsfrom normal embryos,
and many scientists “would be reluctant to attempt such challenging feats with no
rational purpose other than to satisfy the ethical objections of others.”

Critics are concerned over the gquestionable morality of creating a biological
artifact with abuilt in genetic defect, or what might be considered as the deliberate
creation of a doomed or disabled human embryo. “Some find it aesthetically
repulsiveand ethi cally suspect to be creating such neither-living-nor-nonliving, near-
human artifacts, a practice they regard as ethically no improvement over destroying
early embryos.”# Proponentsof the ANT approach argue that “ such an entity would
be a ‘biological artifact, not an organism. Removal of cells from, or even
disaggregation of, this artifact would not bekilling or harming, for thereisno living
being here to be killed or harmed.”? Given the ethical uncertainties, it is unclear
whether or not research involving ANT to generate human embryonic stem cells
could be supported with federal funds.

Dedifferentation of Somatic Cells. The fourth method identified by the
President’s Council on Bioethics involves the dedifferentiation of somatic cells,
literally reprogramming or winding back the clock on cell development to produce
cells with the capabilities of embryonic stem cells. In August 2005, researchers at
Harvard announced qualified success at producing ahybrid cell that has some of the
characteristics of an embryonic stem cell.? The Harvard group fused human skin
cells with human embryonic stem cells, but the process is very inefficient — 50

2 |bid., p. 47.
2 The President’ s Council on Bioethics, White Paper, p. 41.
2 |pid., p. 37.

Z Rick Weiss, “ Skin Cells Converted to Stem Cells,” The Washington Post, Aug. 22, 2005,
p. Al
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million skin cells and 50 million embryonic stem cells yielded only 10 to 20 fused
cells — and unfortunately all the hybrid cells have twice the normal amount of
DNA. However, Yuri Verlinski and histeam at the Reproductive Genetics Institute
in Chicago claim to have created 10 patient-matched embryonic stem cell lines,
called stembrids, with the normal amount of DNA. First the nucleus, which contains
the DNA, is removed from the human embryonic stem cells and then these
enucleated cells are fused with cells from a patient.** Alan Trounson at Monash
University in Melbourne, Australia, is working on a similar method involving cell
fusion.®

Because embryos are not involved, federal funding for research on this method
would presumably not be blocked by the Dickey Amendment. However, the
President’ sCouncil on Bioethicsexpresses some concern that dedifferentiation might
proceed too far, resulting in the functional equivalent of an embryo. Thispossibility
would raise serious ethical issuesfor some, and presumably the Dickey Amendment
may again preclude the use of this method in the production of human embryonic
stem cells for research. Moreover, such an embryo would be a clone of the
individual who donated the somatic cell and any attempt to “save” such an embryo
through the implantation in a woman’s uterus would raise additional moral and
ethical questions.

Stem Cells from Adult Tissue or Umbilical Cord Blood

Stem cells obtained from adult organisms are al so the focus of research. There
have been anumber of recent publications on the abilitiesand characteristicsof adult
stem cellsfrom avariety of different sources, such asbone marrow and the umbilical
cord following birth. In fact, bone marrow transplantation, atype of adult stem cell
therapy, has been used for 30 years to successfully treat patients for a variety of
blood-related conditions. Several private companies (such as MorphoGen,
Neural Stem, Osiris Therapeutics, StemSource, ViaCell) are working on additional
therapeutic uses of adult stem cells.

Some advocate that adult instead of embryonic stem cell research should be
pursued because they believe the derivation of stem cellsfrom either IVF embryos
or aborted fetuses is ethically unacceptable. Others believe that adult stem cells
should not bethe soletarget of research because of important scientific and technical
limitations. Adult stem cells may not be as long lived or capable of as many cell
divisions as embryonic stem cells. Also, adult stem cells may not be as versatilein
devel oping into various types of tissue as embryonic stem cells, and thelocation and
rarity of the cellsin the body might rule out safe and easy access. For these reasons,
many scientists argue that both adult and embryonic stem cells should be the subject
of research, allowing for a comparison of their various capabilities.

2 Michael LePage and Rowan Hooper, “Double Triumph in Stem Cell Quest,” New
Scientist, May 28, 2005, p. 8.

% Rick Weiss, “ Stem Cell Advances May Make Moral Issue Moot,” The Washington Post,
June 6, 2005, p. A7.
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Potential Applications of Stem Cell Research

Stem cells provide the opportunity to study the growth and differentiation of
individual cellsinto tissues. Understanding these processes could provide insights
into the causes of birth defects, genetic abnormalities, and other disease states. If
normal development were better understood, it might be possible to prevent or
correct some of these conditions. Stem cells could be used to produce large amounts
of one cell typeto test new drugs for effectiveness and chemicalsfor toxicity. Stem
cells might be transplanted into the body to treat disease (diabetes, Parkinson’'s
disease) orinjury (e.g., spinal cord). Thedamaging sideeffectsof medical treatments
might be repaired with stem cell treatment. For example, cancer chemotherapy
destroysimmune cellsin patients, decreasing their ability to fight off a broad range
of diseases; correcting this adverse effect would be a major advance.

Before stem cells can be applied to human medical problems, substantial
advancesin basic cell biology and clinical technique are required. In addition, very
challenging regul atory decisionswill be required on the individually created tissue-
based therapies resulting from stem cell research. Such decisions would likely be
made by the Center for Biologics Evaluation and Research (CBER) of the Food and
Drug Administration (FDA). Thepotential benefits mentioned abovewouldbelikely
only after many more years of research. Technical hurdles include developing the
ability to control the differentiation of stem cellsinto adesired cell type (like aheart
or nerve cell) and to ensure that uncontrolled development, such as a cancerous
tumor, does not occur. Some experiments may involve the creation of achimera, an
organism that contains two or more genetically distinct cell types, from the same
species or different species.”® If stem cells are to be used for transplantation, the
problem of immune rejection must also be overcome. Some scientists think that the
creation of many more embryonic stem cell lineswill eventually account for all the
variousimmunol ogical typesneeded for usein tissuetransplantation therapy. Others
envision the eventual development of a “universal donor” type of stem cell tissue,
analogous to a universal blood donor.

However, if the SCNT technique (cloning) was employed using a cell nucleus
from the patient, stem cells created viathis method would be genetically identical to
the patient, would presumably be recognized by the patient’s immune system, and
thus would avoid any tissue rejection problems that could occur in other stem cell
therapeutic approaches. Because of this, many scientists believe that the SCNT
technique may provide the best hope of eventually treating patients using stem cells
for tissue transplantation.

% Chimeras have been created by scientistsin avariety of different ways and have been the
subject of research studiesfor many years. Human chimeras occur naturally when two eggs
become fertilized and, instead of developing into twins, they fuse in the uterus creating a
single embryo with two distinct sets of genes. For one example, see Constance Holden,
“Chimeraon aBike?" Science, June 24, 2005, p. 1864.
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Current Federal Regulatory Landscape

The Dickey Amendment

Prior to an August 2001 Bush Administration decision (see below), no federal
funds had been used to support research on stem cells derived from either human
embryos or fetal tissue.” The work at the University of Wisconsin and Johns
Hopkins University was supported by private funding from the Geron Corporation.
Private funding for experiments involving embryos was required because Congress
attached a rider to legidation that affected FY 1996 National Institutes of Health
(NIH) funding. Therider, anamendment originally introduced by Representative Jay
Dickey, prohibited HHS from using appropriated funds for the creation of human
embryos for research purposes or for research in which human embryos are
destroyed. The Dickey Amendment language has been added to each of the Labor,
HHS, and Education appropriations acts for FY 1997 through FY2006.%2 For
FY 2006, the provisionisfound in Section 509 of the Labor, HHS and Education, and
Related Agencies Appropriations Act, 2006 (P.L.109-149). It states that:

(a) None of the funds made available in this Act may be used for —

(2) the creation of a human embryo or embryos for research purposes; or

(2) research in which a human embryo or embryos are destroyed, discarded, or
knowingly subjected to risk of injury or death greater than that allowed for
research on fetusesin utero under 45 CFR 46.204(b) and Section 498(b) of the
Public Health Service Act (42 U.S.C. 289g(b)).

(b) For purposes of this section, the term * human embryo or embryos’ includes
any organism, not protected as a human subject under 45 CFR 46 [the Human
Subject Protection regulations] as of the date of enactment of this Act, that is
derived by fertilization, parthenogenesis, cloning, or any other means from one
or more human gametes [sperm or egg] or human diploid cells [cells that have
two sets of chromosomes, such as somatic cells|.

There is no similar federa prohibition on fetal tissue research; however, other
restrictions do apply.

Clinton Administration Stem Cell Policy

Following the November 1998 announcement on the derivation of human
embryonic stem cells, NIH requested alega opinion from HHS on whether federal

2" However, federal funds have been provided for research on both human and animal adult
stem cells and animal embryonic stem cells.

% Therider language has not changed significantly from year to year (however therewas a
technical correctioninP.L. 109-149). Theoriginal rider can befoundin Section 128 of P.L.
104-99; it affected NIH funding for FY 1996 containedin P.L. 104-91. For subsequent fiscal
years, therider isfound in Title V, Genera Provisions, of the Labor, HHS and Education
appropriationsactsinthefollowing publiclaws: FY 1997, P.L. 104-208; FY 1998, P.L. 105-
78; FY 1999, P.L. 105-277; FY 2000, P.L. 106-113; FY 2001, P.L. 106-554; FY 2002, P.L.
107-116; FY 2003, P.L. 108-7; FY 2004, P.L. 108-199; and, FY 2005, P.L. 108-447.
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funds could be used to support research on human stem cells derived from embryos.
The January 15, 1999, responsefrom HHS General Counsel Harriet Rabb found that
the Dickey Amendment would not apply to research using human stem cells* because
such cellsare not ahuman embryo within the statutory definition.” Thefinding was
based, in part, on the determination by HHS that the statutory ban on human embryo
research defines an embryo as an organism that when implanted in the uterus is
capabl e of becoming ahuman being. Human stem cells are not and cannot develop
into an organism; they lack the capacity to become organisms even if they are
transferred to auterus. Asaresult, HHS maintained that NIH could support research
that uses stem cellsderived through privatefunds, but could not support research that
itself, with federal funds, derives stem cellsfrom embryos because of thefederal ban
in the Dickey Amendment.

Shortly after the opinion by the HHS General Counsel was released, NIH
disclosed that the agency planned to fund research on stem cellsderived from human
embryos once appropriate guidelines were developed and an oversight committee
established. NIH Director Harold Varmus appointed a working group that began
drafting guidelines in April 1999. Draft guidelines were published in the Federal
Register on December 2, 1999. About 50,000 comments were received during the
public comment period, which ended February 22, 2000. On August 25, 2000, NIH
published in the Federal Register final guidelines on the support of human
embryonic stem cell research. Theguidelinesstated that studiesutilizing “stem cells
derived from human embryos may be conducted using NIH funds only if the cells
were derived (without federal funds) from human embryos that were created for the
purposes of fertility treatment and were in excess of the clinical need of the
individuals seeking such treatment.” Under the guidelines, NIH would not fund
research directly involving the derivation of human stem cells from embryos; this
was prohibited by the Dickey Amendment.

Other areas of research ineligiblefor NIH funding under the guidelinesinclude
(2) researchinwhich human stem cellsare utilized to create or contributeto ahuman
embryo; (2) research in which human stem cells are combined with an animal
embryo; (3) research in which human stem cells are used for reproductive cloning of
a human; (4) research in which human stem cells are derived using somatic cell
nuclear transfer, i.e., the transfer of a human somatic cell nucleus into a human or
animal egg; (5) research utilizing human stem cellsthat were derived using somatic
cell nuclear transfer; and (6) research utilizing stem cells that were derived from
human embryos created for research purposes, rather than for infertility treatment.

NIH began accepting grant applications for research projects utilizing human
stem cells immediately following publication of the guidelines; the deadline for
submitting agrant application was March 15, 2001. All such applicationswereto be
reviewed by the NIH Human Pluripotent Stem Cell Review Group (HPSCRG),
which was established to ensure compliance with the guidelines. James Kushner,
director of the University of Utah General Clinical Research Center, served briefly
as chair of the HPSCRG. Applications would aso have undergone the normal NIH
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peer-review process.” Thefirst meeting of the HPSCRG was scheduled for April 25,
2001. The HPSCRG was to conduct an ethical review of human pluripotent stem
cell lines to determine whether the research groups involved had followed the NIH
guidelinesin deriving the cell lines. However, in mid April 2001, HHS postponed
the meeting until areview of the Clinton Administration’s policy decisions on stem
cell research was compl eted by the new Bush Administration.*® According to media
sources, the 12 HPSCRG members, whose nameswere not made public, represented
awide range of scientific, ethical and theological expertise and opinion, as well as
at least one “mainstream Catholic.”*

TheBush Administration conducted alegal review of the policy decisionsmade
during the Clinton Administration regarding federal support of stem cell research, as
well as a scientific review, prepared by NIH, of the status of the research and its
applications. The scientific review was released on July 18, 2001, at a hearing on
stem cell research held by the Senate A ppropriations Subcommittee on Labor, Health
and Human Services and Education.** The NIH report did not make any
recommendations, but argued that both embryonic and adult stem cell research
should be pursued.

Bush Administration Stem Cell Policy

On August 9, 2001, President Bush announced that for the first time federal
fundswould be used to support research on human embryonic stem cells, but funding
would be limited to “existing stem cell lines where the life and death decision has
already been made.”* President Bush stated that the decision “allows usto explore
the promise and potential of stem cell research without crossing afundamental moral
line, by providing taxpayer funding that would sanction or encourage further
destruction of human embryosthat haveat |east the potential for life.” The President

2 According to media sources, as of Apr. 2001 only three grant applications had been
submitted to NIH, and one was subsequently withdrawn. (Washington FAX, Apr. 19, 2001.)
Presumably, scientists were reluctant to invest the time and effort into preparing the
necessary paperwork for the NIH grant application process when the prospects of receiving
federal funding were uncertain under the new Bush Administration. (P. Recer, “ Stem Cell
Studies Said Hurt by Doubt,” AP Online, May 2, 2001.) In arelated development, one of
the leading U.S. researchers on stem cells, Roger Pederson of the University of California,
San Francisco, decided to move his laboratory to the United Kingdom for “the possibility
of carrying out my research with human embryonic stem cellswith public support.” (Aaron
Zitner, “Uncertainty Is Thwarting Stem Cell Researchers,” Los Angeles Times, July 16,
2001, pp. A1, A8.) Human embryonic stem cell research was approved overwhelmingly by
the House of Commons in Dec. 2000 and the House of Lords in Jan. 2001.

% Rick Weiss, “Bush Administration Order Halts Stem Cell Meeting; NIH Planned Session
to Review Fund Requests,” Washington Post, Apr. 21, 2001, p. A2.

* |bid.

¥ National Institutes of Health, Department of Health and Human Services. Sem Cells:
Scientific Progress and Future Research Directions, June 2001. The NIH scientific report
can be found at [http://stemcells.nih.gov/info/scireport/].

* The Aug. 9, 2001, Remarks by the President on Stem Cell Research can be found at
[ http://www.whitehouse.gov/news/rel eases/2001/08/20010809-2.html].
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also stated that the federal government would continueto support research involving
stem cellsfrom other sources, such asumbilical cord blood, placentas, and adult and
animal tissues, “which do not involve the same moral dilemma.”

Under the Bush policy, federal funds may only be used for research on existing
stem cell lines that were derived (1) with the informed consent of the donors; (2)
from excess embryos created solely for reproductive purposes; and (3) without any
financial inducementstothedonors.® NIH wastasked with examining thederivation
of al existing stem cell lines and creating a registry of those lines that satisfy the
Bush Administration criteria. According to the White House, this will ensure that
federal funds are used to support only stem cell research that is scientifically sound,
legal, and ethical. Federal fundswill not be used for (1) the derivation or use of stem
cell lines derived from newly destroyed embryos; (2) the creation of any human
embryosfor research purposes; or (3) the cloning of human embryosfor any purpose.

Agency Regulation: FDA and NIH

Many entities and individuals that conduct research on humans (*human
subjects’ research) are both federally and institutionally regul ated. Ex vivo embryos
(those not in a uterus) are not considered “human subjects’ for these purposes,
though federally funded research on them isregulated by the Dickey Amendment as
described above. Stem cellsand stem cell linesarenot considered “ human subjects,”
nor are they governed by the Dickey Amendment.

Two HHS agencies, FDA and NIH, regul ate some aspects of stem cell research,
even if research on stem cell linesis not classified as “human subjects’ research.
FDA, the agency that ensuresthe safety and efficacy of food, drugs, medical devices
and cosmetics, regulates stem cell research aimed at the development of any
“product” subject toitsapproval. NIH, the medical and behavioral research agency
within HHS, regulates stem cell research that it funds in compliance with President
Bush’s2001 policy. Inaccordance, NIH has created aHuman Embryonic Stem Cell
Registry that lists the human embryonic stem cell lines that meet the digibility
criteriaas outlined in the Bush Administration stem cell policy.

FDA Regulation. All of the human embryonic stem cell lines listed on the
NIH Human Embryonic Stem Cell Registry (see Table 2) have been grown on beds
of mouse*“feeder” cells. Themouse cell ssecreteasubstancethat preventsthe human
embryonic stem cells from differentiating into more mature cell types (nerve or
musclecells). Infectiousagents, such asviruses, withinthe mouse feeder cellscould
transfer into the human cells. If the human cells were transplanted into a patient,
these infected human cells may cause disease in the patient which could be
transmitted to close contacts of the patient and eventually to the general population.
Public health officials and regulatory agencies such as the FDA are specifically
concerned about retroviruses, which may remain hidden in the DNA only to cause
disease many years later, as well as any unrecognized agents which may be present
in the mouse cells.

% The White House, Fact Sheet on Embryonic Sem Cell Research, Aug. 9, 2001, found at
[ http://www.whitehouse.gov/news/rel eases/2001/08/20010809-1.html].
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The FDA defines “xenotransplantation” as “any procedure that involves the
transplantation, implantation, or infusion into a human recipient of either (a) live
cells, tissues, or organs from a nonhuman source, or (b) human body fluids, cells,
tissues or organs that have had ex vivo contact with live nonhuman animal cells,
tissues or organs.”* So transplantation therapy involving Bush approved stem cell
lines, which all have been exposed to mouse feeder cells, would constitute
xenotransplantation. Xenotransplantation products are subject to regulation by the
FDA under Section 351 of the Public Health Service Act (42 USC 262) and the
Federal Food, Drug and Cosmetic Act (21 USC 321 et seq.). FDA has devel oped
guidance documentsand the U.S. Public Health Service has devel oped guidelineson
infectious disease issues associated with xenotranspl antation.>

During a Senate hearing on stem cell research held by the Health, Education,
Labor and Pensions Committee on September 5, 2001, HHS Secretary Thompson
stated that the FDA is overseeing 17 investigational protocols involving
xenotransplantation in other areas of clinical research that involve patients.
Therefore, the xenotransplantation-related public health concerns over the human
embryonic stem cell lines may not necessarily preclude the development of
treatments for patients. While the problems presented by xenotransplantation for
clinical research are neither unique to stem cell research nor insurmountable, many
scientistsbelieveit will be preferableto use sterile cell lineswhen attempting to treat
patients via stem cell transplantation, and scientists have been successful in
devel oping human embryonic stem cells that can be maintained without the use of
mouse feeder cells.

NIH Research Funding and Stem Cell Registry. The August 9, 2001,
Bush Administration policy statement on stem cell research and the NIH Stem Cell
Registry effectively replaced the NIH stem cell guidelinesthat were devel oped under
the Clinton Administration and never fully implemented. Grant proposals for
embryonic stem cell research undergo only the normal peer-review process without
the added review of the HPSCRG as had been specified under the Clinton NIH stem
cell guidelines. In February 2002, NIH announced the approva of the first
expenditures for research on human embryonic stem cells. Funding for stem cell
research by NIH is shown in Table 1. The NIH website provides additional
information about current stem cell activities and funding opportunities.®

The NIH Human Embryonic Stem Cell Registry lists stem cell lines that are
eligiblefor usein federally funded research and currently available to be shipped to

% X enotransplantation Action Plan: FDA approach totheregul ation of xenotranspl antation.
Available at [http://www.fda.gov/cber/xap/xap.htm].

% These documents are available at [http://www.fda.gov/cber/xap/xap.htm].

3 National Institutes of Health, Department of Health and Human Services, Sem Cells:
Scientific Progress and Future Resear ch Directions, June 2001, pp. 95-96; Susanne Rust,
“UW GrowsAnimal-Free Stem Cell Lines,” The Milwaukee Journal Sentinel, Jan. 2, 2006,
p. Al

¥ See [http://stemcells.nih.gov/research/funding/].
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scientists.* AsshowninTable2, theNIH registry originally listed universitiesand
companies that had derived a total of 78 human embryonic stem cell lines which
were eligible for use in federally funded research under the August 2001 Bush
Administration policy. However, many of these stem cell lines were found to be
either unavailable or unsuitable for research. As of August 11, 2004, the NIH
registry listed atotal of 22 stem cell lines available from seven sources.

Table 1. National Institutes of Health Funding
($inmillions)

FY99 [ FYOO [FYO1l |FY02 | FYO3 [FYO04 | FYO5 | FY06

Stem cell research | $226 | $256 | $306 | $387 | $517 | $553 | $566 | $568

Human embryonic
stem cell reseyarch © © ©

(107) | 20) | 24 |@243)| NA

Source: NIH Budget Office, May 3, 2005.

Table 2. NIH List of Human Embryonic Stem Cell Lines
Eligible for Use in Federal Research

Number of stem cell

lines

Name* Eligible Available
BresaGen, Inc., Athens, GA 4 3
Cell & Gene Therapy Institute (Pochon CHA University), Seoul, 2
Korea
Cellaritis AB, Goteborg, Sweden 3 2
CyThera, Inc., San Diego, CA 9 0
ES Cell International, Melbourne, Australia 6 6
Geron Corporation, Menlo Park, CA 7
Goteborg University, Goteborg, Sweden 16
Karolinska Institute, Stockholm, Sweden 6 0
Maria Biotech Co. Ltd. — Maria Infertility Hospital Medical 3

Ingtitute, Seoul, Korea
MizMedi Hospital — Seoul National University, Seoul, Korea 1 1
National Center for Biological Sciences/Tata I ntitute of

Fundamental Research, Bangalore, India 3
Reliance Life Sciences, Mumbai, India 7
Technion University, Haifa, Israel 4 3
University of California, San Francisco, CA 2
Wisconsin Alumni Research Foundation, Madison, WI 5
Total 78 22

% Information about the NIH Human Embryonic Stem Cell Registry is available at
[http://stemcells.nih.gov/research/registry/index.asp].
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a. Entitiesinitalicsdo not have stem cell lines available for shipment to U.S. researchers because of
a variety of scientific, regulatory and legal reasons. The zeros entered in the “Available”
column indicate that “the cells failed to expand into undifferentiated cell cultures.”

Concerns Over Access to Stem Cell Lines

Many scientists, disease advocates and others remain concerned that federally
supported research on human embryonic stem cellsis limited to the number of cell
lines that meet the criteria of the August 9, 2001 Bush policy. As stated above,
currently 22 cell lines are available for research with federal dollars, and an
unpublished NIH report indicatesthat under abest case scenario, atotal of 23 human
embryonic stem cell lineswill ever be ready for usein research.*® Because the pre-
August 9 cdll lines were developed in the early days of human stem cell research
using older 1990s techniques, the cell lines not only have the problems of
xenotranspl antion (described in theprevioussection on FDA regulation), but they are
harder to work with, not well characterized, and genetically unstable.

In reaction to the limitations imposed by the Bush policy, some U.S. research
groups have decided to develop additional human embryonic stem cell lines using
private funding.

Reproductive Genetics Institute

In June 2004, a team of scientists at the Reproductive Genetics Institute, a
private fertility clinic in Chicago, announced that they had isolated 50 new human
embryonic stem cell lines from frozen embryos that were donated by patients
following fertility treatment.** By using genetic diagnosis techniques, the Chicago
team was able to create stem cell linesthat carry the gene for muscular dystrophy as
well as stem cell lineswith the genefor six other diseases.” The new stem cell lines
areto be used to understand the origins of disease-related symptoms and to develop
and test new treatments.

Harvard Stem Cell Institute

In March 2004, a Harvard University laboratory headed by Douglas Melton
announced that using private research dollars they had isolated 17 new human
embryonic stem cell lines® One year later the Harvard team has increased that

“0 Farhad Manjoo, “Thou Shalt Not Make Scientific Progress,” Salon.com, Mar. 25, 2004,
[http://www.salon.com/tech/feature/2004/03/25/stem_cells/index_np.html].

41 Gareth Cook, “Clinic in U.S. Isolates 50 Lines of Stem Cells,” Boston Globe, June 9,
2004, p. Al.

“2 The six diseases are beta thalassemia, neurofibromatosis type 1, Marfan’s syndrome,
myotonic dystrophy, fragile X syndrome, and Fanconi’s anemia.

“ Rick Weissand Justin Gillis, “New Embryonic Stem CellsMade Available,” Washington
Post, Mar. 4, 2004, p. A2.
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number to 28 new human embryonic stem cell lines.* In order to perform thiswork
it was necessary to build a new laboratory so that the group’s federally funded
research would be conducted separately from research on the new stem cell lines.
Likewise, although the Harvard stem cell lines are available for use by other
laboratories, any research using the new stem cell lines must be performed at a
facility that does not receive federa support. The Harvard group intends to raise
$100 millionin private funding to establish a stem cell research institute in order to
continue thework begun by Melton and hisgroup of scientists; asof March 2005 $26
million had been raised. In October 2004 mediareports stated that researchers at the
newly formed Harvard Stem Cell Institute intend to produce cloned human embryos
for research studies on juvenile diabetes, Parkinson’s disease, and several other
diseases.” In November 2003 Melton and collaborators submitted their proposal to
a Harvard committee composed of ethicists, scientists and public policy experts.
Permission to proceed with the research was granted in January 2005 provided that
approval was received from the Standing Committee on the Use of Human Subjects
in Research.*

Stanford Institute for Cancer/Stem Cell Biology

In December 2002, Stanford University announced that a gift of $12 million
from an anonymous donor would be used to establish an institute that will use
expertise in stem cell biology and cancer biology to develop novel treatments for
cancer and other diseases.*” The new institute is headed by Dr. Irving Weissman, a
Professor in Cancer Biology at Stanford. Scientists at the Institute for Cancer/Stem
Cell Biology and Medicine are developing new stem cell lines, some through the
process of SCNT, to study the disease process of awiderange of disordersincluding
cancer, diabetes, cardiovascular disease, autoimmune disease, alergies, and
neurological disorders such as Parkinson’sand Lou Gehrig’' sdisease. Initial studies
are performed in mice; however, thework may be extended to human cellsand eggs.
The new stem cell lines may allow investigators to better understand the biological
and genetic basis of a disorder and thereby develop new treatments.

UCSF Developmental and Stem Cell Biology Program

In August 2002, the University of California at San Francisco established the
UCSF Developmental and Stem Cell Biology Program with a $5 million matching
grant from Andy Grove, the chairman of Intel Corporation. The program fundsbasic
studies (using both animal and human cells) in stem cell biology and their tranglation
into clinical practice with a goal of developing treatments for such diseases as
diabetes, cardiovascul ar disease, Parkinson’ sdisease, Alzheimer’ sdisease and spinal

“ Gareth Cook, “Harvard Provost OKs Procedure,” Boston Globe, Mar. 20, 2005, p. A29.
(Hereafter cited as Cook, “Harvard Provost OKs Procedure.”)

4 Gareth Cook, “Harvard Team Wants OK to Clone; Human-Cell Work Would Be First in
Nation,” Boston Globe, Oct. 13, 2004, p. AL

46 Cook, “Harvard Provost OK s Procedure.”

4" For further information, see the Stanford University Medical Center website at
[http://mednews.stanford.edu/stemcel |QA .html].
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cord injury. UCSF and the University of Wisconsin are the only two universitiesin
the United States that have derived human embryonic stem cell lines that qualified
for inclusion on the NIH Stem Cell Registry. This past winter, the new UCSF stem
cell program announced it had met the Grove “ Stem Cell Challenge” and had rai sed
the total funding for the program to more than $11 million in gifts and matching
funds. The program recently awarded $50,000 grants to four scientists who are
studying various aspects of stem cell biology.*

Worldwide Survey of Stem Cell Lines

A worldwide survey of laboratories conducted by the Boston Globe found that
as of May 23, 2004, 128 human embryonic stem cell lines had been created since
August 9, 2001; all would beineligiblefor useinfederally funded research under the
Bush policy on stem cell research.® More lines are being created in laboratories
overseas than in the United States, according to the survey. The survey found that
94 were created in labs outside the United States and 34 were created in this country.
Of the 128 lines, 51 of the new stem cell lines are currently available for use, the
remaining cell linesarenot availablefor avariety of technical or legal reasons. For
example, some cell lines have not yet been fully characterized to determine their
stability or suitability for research. However, eventualy their status is to be
determined by using laboratory techniques. 1n Japan, stem cell linesare not allowed
to be shipped to laboratories in other countries. In the United Kingdom, stem cell
lines cannot be shipped abroad until they have been processed by the new UK Stem
Cell Bank.®

Congressional Letters on Bush Policy

Inresponseto concernsover accessto humanembryonic stemcell lines, in April
2004, agroup of over 200 Members of the House of Representatives sent aletter to
President Bush requesting that the Administration revisethe current stem cell policy
and utilize the embryos that are created in excess of need during the treatment of
infertile couples® The letter points out that an estimated 400,000 frozen IVF
embryos™ “will likely be destroyed if not donated, with informed consent of the
couple, for research.” According to the letter,

“8 UCSF News Office, UCSF NamesFirst Director of its Sem Cell Biology Program, Apr.
26, 2004. See [http://pub.ucsf.edu/newsservices/rel eases/200404261/].

49 Gareth Cook, “94 New Cell Lines Created Abroad since Bush Decision,” Boston Globe,
May 23, 2004, p. Al4.

% For further information onthe UK Stem Cell Bank, see[http://www.nibsc.ac.uk/divisions/
cbi/stemcell.html].

*! See [ http://www.house.gov/degette/news/rel eases/040428.pdf] .

%2 A survey conducted in 2002 and published in 2003 by the Society for Assisted
Reproductive Technology and RAND determined that nearly 400,000 frozen embryos are
stored in the United States, but most are currently targeted for patient use. See David I.
Hoffman et al., “ Cryopreserved Embryos in the United States and Their Availability for
Research,” Fertility and Sterility, vol. 79, May 2003, pp. 1063-1069.
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scientists are reporting that it isincreasingly difficult to attract new scientiststo
this area of research because of concerns that funding restrictions will keep this
research from being successful. ... We have already seen researchers move to
countries like the United Kingdom, which have more supportive policies. In
addition, leadership in this area of research has shifted to the United Kingdom,
which sees this scientific area as the cornerstone of its biotech industry.

Under the direction of the White House, NIH Director Elias A. Zerhouni sent
aletter in response to the House Members which restates the Bush Administration
position against using federal fundsfor research involving the destruction of human
embryos.® Theletter from NIH Director Zerhouni did containthefollowing sentence
which some observers believe indicates a potential future policy shift: “And
although itisfair to say that from a purely scientific perspective more cell lines may
well speed some areas of human embryonic stem cell research, the president’s
position is still predicated on his belief that taxpayer funds should not ‘ sanction or
encourage further destruction of human embryos that have at |east the potential for
life.”>* Although White House spokesperson Claire Buchan stated that the sentence
does not indicate the president’s position has changed, supporters of stem cell
research point out that it concedes that science could benefit from additional stem
cell lines and that the president’ s position now rests solely on ethical arguments.

A letter signed by 58 Senators urging President Bush to expand the current
federal policy concerning embryonic stem cell research was sent on June 4, 2004.>
The letter states that “despite the fact that U.S. scientists were the first to derive
human embryonic stem cells, leadership in this area of research is shifting to other
countries such as the United Kingdom, Singapore, South Koreaand Australia.”

On July 14, 2004, HHS Secretary Thompson announced in aletter to Speaker
of the House Dennis Hastert that NIH would establish Centers of Excellence in
Trandational Stem Cell Research.® The new centerswill be funded by $18 million
in grants over afour year period and will investigate how stem cells can be used to
treat a variety of diseases. NIH will also create a National Embryonic Stem Cell
Bank that will collect in one location many of the stem cell linesthat are eligible for
federal researchfunding. Intheletter to Speaker Hastert, Secretary Thompson stated
that “ before anyone can successfully argue the stem cell policy should be broadened,
we must first exhaust the potential of the stem cell lines made available with the
policy.”®” In reaction to the announcement, the President of the Coalition for the
Advancement of Medical Research stated that “creating a bank to house stem cell

> Rick Weiss, “Bush’s Stem Cell Policy Reiterated, but Some See Shift,” The Washington
Post, May 16, 2004, p. A18.

5 Letter from Elias A. Zerhouni, Director, National Institutes of Health, to The Honorable
Diana DeGette and The Honorable Michael Castle, May 14, 2004.

% See [http://feinstein.senate.gov/04Rel eases/r-stemcel |-l tr. pdf].

% Andrew J. Hawkins, “NIH Stem Cell Bank, Centers of Excellence Will Fast-Track
Trandational Research, Says Thompson,” Washington FAX, July 15, 2004.

> |bid.
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lines created before August 2001 does nothing to increase the wholly inadequate
supply of stem cell lines for research.”®

National Academies Guidelines

Because of the current lack of federal regulation, the National Academies
established in July 2004 the Committee on Guidelines for Human Embryonic Stem
Cell Research to develop voluntary guidelines for deriving, handling and using
human embryonic stem cells. The stated position of the National Academiesis that
there should be a global ban on human reproductive cloning and therefore the
guidelineswill focusonly on therapeuti c and research uses of human embryonic stem
cells and somatic cell nuclear transfer.

The Committee released its “Guidelines for Human Embryonic Stem Cell
Research” on April 26, 2005. The guidelines recommend that each institution
conducting human embryonic stem cell research establish an oversight committee,
including expertsin therelevant areas of science, ethicsand law, aswell asmembers
of the public, to review al proposed experiments. The guidelines recommend that
anational panel also be established to oversee the issue in general on a continuing
basis. Theguidelinesstatethat culture of any intact embryo, regardless of derivation
method, for more than 14 days should not be permitted at the present time. The
insertion of any embryonic stem cellsinto ahuman embryo or theinsertion of human
embryonic stem cellsinto anonhuman primate embryo should al so not be permitted.
Such an organism containing two or more genetically distinct cell types, from the
same species or different species, isoften called achimera. Theguidelines state that
chimeric animalsin which human embryonic stem cells have been introduced, at any
stage of development, should not be allowed to breed. The document also provides
guidance on informed consent of donors and states that there should be no financial
incentives in the solicitation or donation of embryos, sperm, eggs, or somatic cells
for research purposes.

State Actions on Embryonic Stem Cell Research

TheDickey Amendment restrictsfederal fundingfor embryo research; however,
states are the principal sources of direct regulation of non-federally funded embryo
research. State laws vary widely in their application and content.

State Embryonic and Fetal Research Laws®

Approaches to stem cell research policy range from laws in California,
Connecticut, Massachusetts and New Jersey, which encourage embryonic stem cell
research, including on cloned embryos, to South Dakota slaw, which strictly forbids

% |bid.

¥ Theinformation in this subsection was quoted from“ State Embryonic and Fetal Research
Laws,” National Council of State Legislatures website, at [http://www.ncsl.org/programs/
health/genetics/embfet.htm#b], visited Dec. 22, 2005.
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research on embryos regardless of the source. States that specifically permit
embryonic stem cell research have established guidelines for scientists, including
consent requirements and approval and review processes for projects.

Many statesrestrict research on aborted fetusesor embryos, but researchisoften
permitted with consent of the patient. AImost half of the states also restrict the sale
of fetuses or embryos. Louisianaisthe only state that specifically prohibits research
oninvitrofertilized (IVF) embryos. lllinois and Michigan also prohibit research on
live embryos. Finally, Arkansas, Indiana, lowa, Michigan, North Dakota and South
Dakota prohibit research on cloned embryos. Virginia slaw aso may ban research
on cloned embryos, but the statute may |eave room for interpretation because human
being is not defined. Therefore, there may be disagreement about whether human
being includes blastocysts, embryos or fetuses. California, Connecticut,
Massachusetts, New Jersey and Rhode Island also have human cloning laws. These
laws prohibit cloning only for the purpose of initiating a pregnancy, or reproductive
cloning, but allow cloning for research.

Several states limit the use of state funds for cloning or stem cell research.
Missouri forbids the use of state funds for reproductive cloning but not for cloning
for the purpose of stem cell research, and Arizona prohibitsthe use of public monies
for reproductive or therapeutic cloning. Nebraska limits the use of state funds for
embryonic stem cell research. Restrictions only apply to state healthcare cash funds
provided by tobacco settlement dollars. State funding available under lIllinois
Executive Order 6 (2005) may not be used for reproductive cloning or for research
on fetuses from induced abortions. Other states have taken steps to fund embryonic
and adult stem cell research.

State Initiatives to Encourage Stem Cell Research

Degspite federal policy, many states are moving forward with their own
initiatives to encourage or provide funding for stem cell research (in some cases
therapeutic cloning aswell) in order to remain competitiveand prevent therelocation
of scientists and biotechnology firmsto other states or overseas. However, without
the central direction and coordinated research approach that the federal government
can provide, many are concerned that the states' actionswill result in duplication of
research effort among the states, apossiblelack of oversight for ethical concernsand
ultimately aloss of U.S. preeminence in thisimportant area of basic research.

California. In September 2002 California enacted the nation’s first law that
expressly permits and encourages research involving the derivation of human
embryonic stem cells and cloned embryos (California Health and Safety Code 8
123440, 24185, 12115-7, 125300-320). The law does not authorize practices that
were previously proscribed, but instead provides assurances to researchers and
sponsors hesitant to invest in embryonic stem cell research since the 2001 Bush
policy took effect. The law has reportedly enticed several prominent researchersto
move to Californiafrom other states.

In November 2004, with the endorsement of Governor Arnold Schwarzenegger,
Californians passed Proposition 71 with 59% of the vote, amending the state
Constitution to facilitate embryonic stem cell research. Proposition 71 establishes
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aCalifornialnstitute for Regenerative Medicine (CIRM), and generates $3 billionin
state-bond funding for embryonic stem cell research over the next 10 years. Ninety
percent of the funds will be spent on research, 10% will go toward facilities. All
grantswill belimited to scientistsand facilitiesin California. Funds may not be used
for reproductive cloning but may be used for therapeutic cloning.* In early May
2005 the 29 member governing board of CIRM, the Independent Citizens Oversight
Committee (ICOC), announced that CIRM would be located in San Francisco.

However, CIRM has had afew legidative and legal challengesthat are holding
upthebond sale. CIRM officia sreached atentative agreement with statelegislators
regarding concerns over conflicts of interest and the need for open meetings: Other
concerns involving intellectual property and patent rights are yet to be resolved.®
Lawsuits have beenfiled by various groups: one claimsthat individualson the|COC
have conflicts of interest that impede the ICOC’ s ability to fairly allocate money; a
second chargesthat CIRM violatesthe state constitution becauseit lacks proper state
oversight; and the third claims that the CIRM program violates the rights of human
embryos.®? Thefirst two lawsuits have been consolidated and the trial is scheduled
to begin in state court on February 27, 2006. Resolution of the lawsuits could take
many months.** CIRM iscurrently funded by a$3 million stateloan and a$5 million
grant from the Dolby Foundation; funding will run out in May 2006.* CIRM hopes
to raise $50 million in bridge financing early in 2006 from philanthropic groups and
wealthy individuals.

Connecticut. InJanuary 2005, Connecticut Governor M. Jodi Rell proposed
$20 million of the $315 million state budget surplus for human embryonic stem cell
research.®® Both Y ale University and the University of Connecticut at Storrs have
labs engaged in stem cell research. In March 2005 the Storrs lab announced that, in
collaboration with Chinese scientists, it has become the first to create embryonic
stem cells from cloned cattle embryos.® The Storrs lab wants to begin a human
therapeutic cloning program. Lab chief Xiangzhong “Jerry” Y ang, threatened to
leavefor Chinaif state funding was not provided. On June 15, 2005, Governor Rell
signed legidlation providing $100 million over 10 years for human embryonic stem

€ Proposition 71, at [http://www.voterguide.ss.ca.gov/propositions/prop71text.pdf].

& Carl T. Hall, “Stem Cell Group Ready to Disburse Funds; Institute, Critics Near
Agreement on Conflicts, Meetings,” San Francisco Chronicle, July 2, 2005, p. B1.

62 Steve Johnson, “Lawsuits Will Delay Stem-Cell Research,” The Mercury News, Aug. 2,
2005, p. 1.

& Andrew Pollack, “California s Stem Cell Program is Hobbled but Staying the Course,”
The New York Times, Dec. 10, 2005, p. B1.

® Ibid.

% Marcel Przymusinski and Susie Poppick, “Locals Seek More Stem Cell Funds,” Yale
Daily News, Jan. 26, 2005.

% William Hathaway, “ State L ab Nears Cloning Goal, UConn Scientist: Creating Human
Embryonic Cellsis Within Sight,” The Hartford Courant, Mar. 25, 2005, p. Al.
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cell research.?” The state stem cell advisory committee is scheduled to approve
research grants by the spring of 2006.%

Florida. An amendment to the Florida constitution that would provide $20
million per year for ten yearsfor embryonic stem cell research has been submitted to
the state Division of Elections for approval as aballot initiative. Theinitiative —
sponsored by a Palm Beach County group Floridians for Stem Cell Research and
Cures — also needs the approval of the Florida Supreme Court. If theinitiativeis
to appear on the 2006 ballot, supporters must collect 611,000 signatures by
December 31, 2005. Because this proved unredlistic, they are now trying for the
2008 ballot.*®

lllinois. Followingthedefeat of several stem cell research measuresduringthe
spring session of thelllinoislegislature, on July 12, 2005, Governor Rod Blagojevich
signed an executive order authorizing $10 million in funding for adult, cord blood,
and embryonic stem cell research. The money wasadded to the budget of thelllinois
Department of Public Health.” In August 2005, as Missouri legidators were
debating whether to ban such research, Governor Blagojevich sent a letter to
Missouri scientists and researchers inviting them to move to Illinois and find the
“freedom to explore the promise of stem cell research.””

Indiana. In May 2005 Indiana enacted legislation that prohibits reproductive
and therapeutic cloning and creates an adult stem cell research center at Indiana
University but did not provide any state funding for the center.

Maryland. On March 28, 2005, in an 81-53 vote the Maryland House
approved abill that would provide $23 million each year for human embryonic stem
cell research, including therapeutic cloning, beginningin FY 2007. However, thebill
died in the Senate in April 2005 on the last day of the legidative session due to a
threatened filibuster.”> On January 10, 2006, Governor Robert L. Ehrlich announced
that he will propose spending $20 million in state funding on stem cell research.
Decisionson whether the money will be spent on human embryonic stem cellsor less

5 Fran Silverman, “$100 million Commitment for Stem Cell Research,” The New York
Times, June 19, 2005, p. 2.

B William Hathaway, “ Stem Cell Funding may Thwart Expert asUConn Splits Up Research
Money to Open Up the Process,” The Hartford Courant, Dec. 23, 2005, p. Al.

8 Josh Hafenbrack, “ Stem Cell Showdown Heats Up,” South Florida Sun-Sentinel, Dec. 6,
2005, p. 1A.

7 John Chasg, “ Governor Slips Stem-Cell Grant by Lawmakers,” Chicago Tribune, July 13,
2005, p. 1.

™ Paul Hampel, “Illinois Governor Invites Stem Cell Research,” . Louis Post Dispatch,
Aug. 29, 2005, p. B1.

2 David Nitkin, Sumathi Reddy, and Ivan Penn, “ Stem-Cell Bill Diesin Senate Threatened
Filibuster on Research Funding Spelled End For Legidlation,” BaltimoreSun, Apr. 12, 2005,
p. Al
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controversial forms of stem cell research will be made by a state-created technology
devel opment corporation.”

Massachusetts. InMarch 2005, the M assachusetts|egislature overwhelming
approved a bill (Senate 35-2, House 117-37) that clarifies state law on research
involving human embryonic stem cellsand therapeutic cloning and ensuresthat such
research is permitted within aregulatory framework. On May 27, 2005, Governor
Mitt Romney vetoed the stem cell bill; he is opposed to the therapeutic cloning
portion of the bill. On May 31, 2005, the House overrode the Governor’ s veto on a
vote of 112 to 42, the Senate did the same later that day on a vote of 35-2."
Mechanisms for state funding of research are under consideration.

Missouri. A petitiondriveisunderway to placeaninitiative on the November
2006 state wide ballot that would support stem cell research. The amendment to the
state constitution was proposed by the Missouri Coalition for Lifesaving Cures,
former U.S. Senators Thomas Eagleton and John Danforth are members of the
coalition.” Supporters of the initiative include Governor Matt Blunt, the Lance
Armstrong Foundation, the Christopher Reeve Foundation, the Parkinson’s Action
Network and the American Diabetes Foundation. Theamendment would ban human
reproductive cloning but protect all stem cell research permitted by federal law,
including SCNT or therapeutic cloning. The petition isin response to effortsin the
state legislature that would criminalize such research in the state. The Stowers
Institute for Medical Research, aprivate institution in Kansas City with a$2 billion
endowment, has stopped hiring and delayed a$300 million expansion until the status
of research is resolved either by the legislature or by the public via the petition.
Instead, Stowersmade a$6 million donation to Harvard Stem Cell Institutein 2005.

A lawsuit filed in November 2005 asks the court to block the petition signing
because it claims that the ballot language, which states the amendment would “ban
human cloning or attempted human cloning,” is deceptive.”” Many abortion
opponents and others opposed to embryonic stem cell research believe that
therapeutic cloning creates a human life, even though it may consist of only one or
afew hundred cells, and therefore the amendment is sanctioning a type of human
cloning. A hearing is set for January 19, 2006. The suit was filed by the Arizona-
based Alliance Defense Fund on behal f of Missourians Against Human Cloning. The
Missouri Catholic Conference and the Missouri Baptist Convention joined the case
in December 2005.

# John Wagner, “Ehrlich Hopes to Spend $20 Million on Stem Cell Research,” The
Washington Post, Jan. 11, 2006, p. B2.

" Raphael Lewis, “ Stem Cell Bill Override Turnsto Talk of Research Support,” The Boston
Globe, June 1, 2005, p. Al

> Matthew Franck, “Court Allows Two Church Groups to Join Stem Cell Research
Lawsuit,” St. Louis Post Disatch, Dec. 16, 2006, p. C7.

® peter Slevin, “Mo. May Vote on Stem Cell Research,” The Washington Post, Dec. 25,
2005, p. A4.

7« Judge to Allow Stem Cell Debate,” The Kansas City Sar, Dec. 26, 2005, p. 3.
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New Jersey. In January 2004 New Jersey became the second state in the
nation to enact a law that specifically permits embryonic stem cell research. The
state law bans human reproductive cloning but permitsthe use of cloned embryosfor
stem cell research (NJ Permanent Statutes, Title 26:2Z-2). Likethe 2002 California
law, New Jersey’ s stem cell statute provides assurances to researchers and does not
contradict the 2001 Bush policy which only limits federal funding.

In May 2004, Governor James McGreevey signed a hill to create the first
state-funded embryonic stem cell research center, a $25 million endeavor.”® The
legislature funded the measure on June 25, 2004, passing astate budget that all ocates
$11.5 million to the newly chartered Stem Cell Institute of New Jersey.™

In a January 11, 2005, State of the State speech, Acting Governor Richard
Codey called for $380 million for stem cell research.?® The plan entails using $150
million to construct afacility for the Stem Cell Institute of New Jersey using money
fromthe state’' sshareof the national tobacco settlement. Theremaining $230million
for research grantswould be rai sed viaabond initiative on the November 2005 ball ot
whichwould requirelegidlative approval. In June 2005 the state Senate passed a bill
which would authorize $150 million for the construction of astate stem cell institute
with the proceeds of cigarettetax securitization bonds.®* In December 2005 the state
Senate passed abill that would place a$350 million bond initiative on the November
2006 ballot. The measure would provide fundsfor stem cell research in New Jersey
over a seven year period at $50 million per year.?? Both bills expired at the end of
the legidlative session.

In December 2005 the New Jersey Commission on Science and Technology
announced that it would be awarding 17 grants on stem cell research totaling $5
million; three of the grants focus on human embryonic stem cell research.®

Ohio. The Center for Stem Cell and Regenerative Medicine was started in
2003 with a $19.5 million in funding from the state of Ohio.** The Center is
composed of researchers from Case Western Reserve University, University
Hospitals of Cleveland, The Cleveland Clinic Foundation, Athersys, Inc., and Ohio
State University. The Center uses adult human stem cells and tissue engineering
technology to develop treatments for human disease. On June 30, 2005, Governor
Bob Taft vetoed language in the state budget that would have prevented state

84U.S. States Making Stem Cell Policies,” Bionews, no. 258, May 5, 2004.

" Barbara Mantel, “Analysis: New Jersey |Is First State to Fund Research on Stem Cell,”
NPR: All Things Considered, June 25, 2004.

8 Andrew J. Hawkins, “NJ Stem Cell Initiative Supports Research Institute, Grant Making,
Governor Codey Says,” Washington Fax, Jan. 12, 2005.

8 [ http://www.njleg.state.nj.us/2004/Bills/S3000/2649 S1.PDF]
8 [ http://www.njleg.state.nj.us/2004/Bills/S3000/2913 S1.PDF]

8 KittaMacPherson, “NJ Stem Cell Research TakesaFirst Step as State Awards$5M,” The
Sar-Ledger, Dec. 17, 2005, p. 1.

8 [http://ora.ra.cwru.edu/stemcel | center/].
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research funds from being used for human embryonic stem cell research. The veto
allows state funds to be used for research on human embryonic stem cell lines that
existed before August 2001 in accordance with Bush Administration policy.®

Virginia. InMarch 2005 Virginiaenacted | egislation that would fund research
on adult stem cells via state appropriations to the Christopher Reeve Stem Cell
Research Fund. A joint subcommittee was al so established to examine the medical,
ethical, and scientific policy implications of stem cell research.

Wisconsin. Inresponseto the Californiainitiative, Wisconsin Governor Jim
Doyle announced on November 17, 2004, that the state was providing nearly $750
millionin public-privateinvestment for biotechnol ogy, health sciencesand stem cell
research over the next several years.® The Wisconsin investment strategy includes
$375 million for anew research institute, the Wisconsin Institute for Discovery, on
the University of Wisconsin, Madison campus. WiCdll, a foundation that is using
private and federal fundsto support stem cell research, will be apart of the Institute.
The state also plans to invest $105 million over the next five years in research,
education, and public health efforts at the University of Wisconsin Medical School
and the Medica College of Wisconsin for stem cell research aswell asregenerative
medicine, molecular medicine, neuroscience, and cancer research.

In June 2005 the Wisconsin State Assembly passed abill (59 to 38) prohibiting
both reproductive and therapeutic cloning; the Senate passed the bill (21 to 12) in
September 2005. Governor Doyle vetoed the bill on November 3, 2005, stating that
the* bill would criminalize some of the most promising scientific techniquesused by
stem cell researchers, not only potentially delaying cures to some of humanity’s
oldest and deadliest diseases but also costing Wisconsin jobsin the future.”®’

Other states, including Delaware, Pennsylvania, Texas, New Y ork, and Florida,
are considering available options to remain competitive and prevent the relocation
of their scientists and biotechnology firms.® States such as Louisiana considered
competing bills, one of which would support ES research and one of which would
undermineit.®

& “Ohio Governor Vetoes Stem Cell Budget Limitations,” Research Policy Alert, July 6,
2005.
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Congressional Actions

Legisative action during the 109" Congress may include efforts to alter or
abolish the Dickey Amendment, during consideration of Labor, HHS, and Education
appropriations, in order to permit embryo research and the devel opment of stem cell
lines with federal support. Also likely is passage of the Weldon bill, which passed
the House in the 107" and the 108" and stalled in the Senate. Given the changed
composition of the Senate, it ismorelikely that thislegislation would move forward
for avote in that body during the 109" Congress.

The 109" Congress addressed the issue of stem cell research in the Labor, HHS
and Education Appropriations Act, 2006 (P.L. 109-149) by again including the
Dickey Amendment, which has banned, since FY 1996, almost all publically funded
human embryo research. In addition, the Science, Justice and Commerce
Appropriation Act, 2006 (P.L. 109-108) barsthe Patent and Trademark Office from
spending money “to issue patents on claims directed to or encompassing a human
organism.”  This restriction, which was first included in the Consolidated
Appropriations Act, 2004 (P.L. 108-199) and in the Consolidated Appropriations
Act, 2005 (P.L. 108-447), could potentially deter human stem cell research because
researchers might not be able to claim ownership of their work.

InFY 2004, the Consolidated AppropriationsAct, 2004 (P.L. 108-199) provided
$10,000,000 to establish a National Cord Blood Stem Cell Bank within the Health
Resources and Services Administration (HRSA). HRSA was directed to use
$1,000,000 to contract with the Institute of Medicine (IloM) to conduct a study that
would recommend the optimal structure for the cord blood program. TheloM study,
Cord Blood: Establishing a National Hematopoietic Stem Cell Bank Program, was
released on April 14, 2005. The blood cell forming stem cells found in cord blood
can be used as an aternative to bone marrow transplantation in the treatment of
leukemia, lymphoma, certain types of anemia, and inherited disorders of immunity
and metabolism. Thereport providesthelogistical processfor establishing anational
cord blood banking system, establishes uniform standards for cord blood collection
and storage, and provides recommendations on ethical and legal issues associated
with cord blood collection, storage and use. For FY 2005, the Consolidated
AppropriationsAct, 2005 (P.L. 108-447) provides $9,941,000 for the National Cord
Blood Stem Cell Bank Program in HRSA. For FY 2006, the House did not provide
funding for this program, the Senate provided $9,859,000, and the final conference
report on the Labor-HHS-Education Appropriation Act, 2006 (H.R. 3010, H.Rept.
109-337) provided $4 million.

On May 24, 2005, the House passed H.R. 2520 (Christopher Smith), the Stem
Cell Therapeutic and Research Act of 2005, on avote of 431-1. The Senate passed
thebill by voice vote, with an amendment in the nature of a substitute, on December
16, 2005, the House agreed to the Senate amendment on December 17 and the
President signed the measure on December 20 (P.L. 109-129). H.R. 2520 provides
for the collection and maintenance of human cord blood stem cellsfor the treatment
of patients and for research. It stipulates that amounts appropriated in FY 2004 or
FY 2005 for thispurpose shall remain available until the end of FY 2007 (about $18.9
million, see paragraph above), and authorizes $60 million over FY 2007-FY 2010.
The act also reauthorizes the national bone marrow registry with $186 million over
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FY 2006-FY 2010. In addition, it creates a database to enable health care workersto
search for cord blood and bone marrow matches and links all these functions under
a new name, the CW. Bill Young Cell Transplantation program. H.R. 596
(Christopher Smith) isan earlier version of this legislation.

On May 24, 2005, the House passed H.R. 810 (Castle), the Stem Cell Research
Enhancement Act of 2005, on avote of 238-194. H.R. 810 would amend the Public
Health Service Act and direct the Secretary of HHS to conduct and support research
that utilizes human embryonic stem cells regardless of the date on which the stem
cells were derived from a human embryo. Stem cell lines derived after enactment
must meet ethical guidelines established by the NIH. Only embryos that were
originally created for fertility treatment purposes and in excess of clinical need are
eligiblefor stem cell derivation. Only embryosthat the individuals seeking fertility
treatments have determined will not be implanted in awoman and will be discarded
areeligiblefor stemcell derivation. Written consentisrequired for embryo donation.
The Secretary in consultation with the Director of NIH shall promulgate guidelines
60 days after enactment. No federal funds shall be used to conduct research on
unapproved stem cell lines. The Secretary shall annually report to Congress about
stem cell research. A companion bill, S. 471 (Specter) wasintroduced on February
28, 2005.

H.R. 3144 (Bartlett), the Respect for Life Pluripotent Stem Cell Act of 2005,
wasintroduced on June 30, 2005. H.R. 3144 would amend the Public Health Service
Act to provide for a program at NIH to conduct and support stem cell research that
does not harm human embryos. Such research may include research on animal
embryos or human postnatal tissues or umbilical cord blood. The bill specifically
prohibitsresearch that (1) involvesthe use of human embryos; (2) involvesthe use
of stem cells not otherwise eligible for funding by NIH; (3) involves the use of any
stem cell to create or to attempt to create ahuman embryo; or (4) poses asignificant
risk of creating a human embryo by any means. H.R. 3144 authorizes $15 million
for research in FY2006 and such sums as may be necessary for FY 2007 through
FY2010. H.R. 3144 wasreferred to the House Committee on Energy and Commerce.
H.R. 2574 (Bartlett), the Respect for Life Embryonic Stem Cell Act of 2005,
introduced on May 24, 2005, appears to be an earlier version of thislegidation. A
companion bill, S. 1557 (Coburn), was introduced on July 29, 2005.

S. 1373 (Brownback), the Human Chimera Prohibition Act of 2005, was
introduced on July 11, 2005. S. 1373 amends the federal criminal code to prohibit
and to set penaltiesfor (1) creating or attempting to create ahuman chimera(abeing
with human and non-human tissue as specified in this act); (2) transferring or
attempting to transfer a human embryo into a non-human womb, or a non-human
embryo into a human womb; or (3) transporting or receiving a human chimera. S.
1373 definesahuman chimeraas (A) ahuman embryo into which anon-human cell
or cells (or the component parts thereof) have been introduced to render its
membership in the species Homo sapiens uncertain through germline or other
changes; (B) a hybrid human/animal embryo produced by fertilizing a human egg
with non-human sperm; (C) a hybrid human/animal embryo produced by fertilizing
a non-human egg with human sperm; (D) an embryo produced by introducing a
non-human nucleus into a human egg; (E) an embryo produced by introducing a
human nucleus into a non-human egg; (F) an embryo containing haploid sets of
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chromosomes from both a human and a non-human life form; (G) anon-human life
form engineered such that human gametes devel op within the body of a non-human
life form; or (H) a non-human life form engineered such that it contains a human
brain or abrain derived wholly or predominantly from human neural tissues. S. 1373
wasreferred to the Senate Committee onthe Judiciary. S. 659, introduced on March
17, 2005, was an earlier version of this legislation.

H.R. 1357 (Dave Weldon), the Human Cloning Prohibition Act of 2005, was
introduced onMarch 17, 2005. H.R. 1357 amends Title 18 of the United States Code
and would ban the process of human cloning as well as the importation of any
product derived from an embryo created via cloning. Under this measure, cloning
could not be used for reproductive purposes or for research on therapeutic purposes,
whichwould haveimplicationsfor stem cell research. H.R. 1357 includesacriminal
penalty of imprisonment of not morethan 10 yearsand acivil penalty of not lessthan
$1 million. H.R. 1357 is essentially identical to the measure that passed the House
inthe 107" Congress (H.R. 2505) and the 108" Congress (H.R. 534). H.R. 1357 was
referred to the House Committee on the Judiciary.

A companion bill, S. 658 (Brownback), was introduced on March 17, 2005. It
issimilar to H.R. 1357, except that (1) it does not contain the ban on importation of
products derived from therapeutic cloning; and (2) it amends Title 4 of the Public
Health Service Act (42 U.S.C. 88 289 et seq).) instead of Title 18 of the United States
Code.® S. 658 includes a criminal penalty of imprisonment of not more than 10
years and acivil penalty of not less than $1 million. It requires GAO to conduct a
study to assessthe need (if any) for any changes of the prohibition on cloninginlight
of new developmentsin medical technology, theneedfor SCNT to produce medical
advances, current public attitudes and prevailing ethical views on the use of SCNT
and potential legal implications of research in SCNT. The study isto be completed
within four years of enactment. S. 658 has been referred to the Senate Health,
Education, Labor, and Pensions Committee.

S. 876 (Hatch), the Human Cloning Ban and Stem Cell Research Protection Act
of 2005, was introduced on April 21, 2005. A similar bill, H.R. 1822 (Bono), the
Human Cloning Ban and Stem Cell Research Protection Act of 2005, wasintroduced
on April 26, 2005. S. 876 amends Title 18 of the United States Code and H.R. 1822
amends the Food, Drug and Cosmetic Act (21 U.S.C. 88 301 et seq.).** Both hills
would ban human reproductive cloning but allow cloning for medical research
purposes, including stem cell research. S. 876 and H.R. 1822 include a crimina
penalty of imprisonment of not more than 10 years; S. 876 hasacivil penalty of not
less than $1 million, H.R. 1822 has a civil penalty not to exceed $10 million.

S. 876 requires the Comptroller Genera to prepare a series of four reports
within one year of enactment. The first report describes the actions taken by the
Attorney General to enforce the prohibition on human reproductive cloning, the

% By seeking to amend Title 18 of the U.S. Code rather than the Public Health Service Act,
S. 658 would likely be subject to different committee jurisdiction.

%1 Because they amend different titles of the U.S. Code, the billswould likely be subject to
different committee jurisdiction.
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personnel and resources used to enforce the prohibition, and alist of any violations
of the prohibition. A second report describes similar state laws that prohibit human
cloning and actions taken by the states’ attorney general to enforce the provisions of
any similar state law along with alist of violations. A third report describes the
coordination of enforcement actionsamong thefederal, state and local governments.
A fourth report describeslawsadopted by foreign countriesrelated to human cloning.
H.R. 1822 requires asimilar set of three reports to be prepared by the Secretary of
Health and Human Services.

S. 876 and H.R. 1822 would amend the Public Health Service Act by requiring
that human SCNT be conducted in accordance with the ethical requirements (such
asinformed consent, examination by an Institutional Review Board, and protections
for safety and privacy) contained in subpart A of 45 C.F.R. Part 46,% or Parts 50 and
56 of 21 C.F.R.* S. 876 and H.R. 1822 have a prohibition on conducting SCNT on
fertilized human eggs (oocytes), and both state that “ unfertilized blastocysts’ shall
not be maintained after more than 14 days from its first cell division, aside from
storage at temperatures less that zero degrees centigrade. S. 876 and H.R. 1822
stipulate that a human egg may not be used in SCNT research unless the egg is
donated voluntarily with the informed consent of the woman donating the egg. Both
bills also specify that human eggs or unfertilized blastocysts may not be acquired,
received or otherwise transferred for valuable consideration if the transfer affects
interstate commerce. In addition, SCNT may not be conducted in a laboratory in
which human eggs are subject to assisted reproductive technology treatments or
procedures, such asin vitro fertilization for the treatment of infertility. Violation of
theseprovisionsinS. 876 and H.R. 1822 regarding ethical requirementswould result
inacivil penaty of not more than $250,000. S. 876 has been referred to the Senate
Judiciary Committee. H.R. 1822 has been referred to the House Energy and
Commerce Committee.

S. 1520 (Feinstein), the Human Cloning Ban Act of 2005, was introduced on
July 27, 2005. S. 1520 isthe sameas S. 876 except that it does not require oversight
reports prepared by the Comptroller General and does not delineate specific ethical
reguirements on the separate topic of SCNT research.

Supportersof atotal ban on human cloning, such asthat containedin H.R. 1357,
argue that a partial ban on human cloning, like the one in S. 876, would be
impossible to enforce. Critics of the total ban on human cloning argue that SCNT
creates a “clump of cells’ rather than an embryo, and that the ban would curtail
medical research and prevent Americans from receiving life-saving treatments
created oversess.

2 This provision specifies protections due to human beings who participate in research
conducted or supported by HHS and many other departments.

% This provision specifies protections due to human beings who participate in research
involved in testing a drug or medical device for FDA approval.
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The U.S. Supreme Court hasrecognized in past cases certain personal rightsas
being fundamental and protected from government interference® Some legal
scholars believe aban on human cloning may be struck down by the Supreme Court
because it would infringe upon the right to make reproductive decisions which is
“protected under the constitutional right to privacy and the constitutional right to
liberty.”% Other scholars do not believe that noncoital, asexual reproduction, such
as cloning, would be considered a fundamental right by the Supreme Court. A ban
on human cloning research may raise other constitutional issues: scientists’ right to
personal liberty and free speech. In the opinion of some legal scholars, any
government limits on the use of cloning in scientific inquiry or human reproduction
would have to be “narrowly tailored to further a compelling state interest.”*
However, no case involving these issues is scheduled to come before the Supreme
Court this term.

International Actions
on Embryonic Stem Cell Research

The international community has taken a variety of action regarding stem cell
research. In November 2004, the UNGA *“averted a divisive vote” on two
international conventionsagainst human cloning by adopting Italy’ sproposal “totake
up the issue again as adeclaration at aresumed February session.”®” “A convention
isalegally binding treaty, coming into force upon ratification by acertain number of
States. A declaration is not legally binding but carries moral weight because it is
adopted by the international community.”® Two convention proposals had been
under consideration. One, introduced by Costa Ricaand backed by the United States,
aimed to proscribe al human embryonic cloning. A second proposal, introduced by
Belgium, sought to proscribe only reproductive cloning. Both convention proposals
were supplanted by the adoption of the Italy’ s proposal for adeclaration. On March
8, 2005, the United Nations General Assembly (UNGA)® approved a nonbinding
resol ution urging member statesto adopt legislation “to prohibit all forms of human

% For further discussion of these issues and their relationship to human cloning, see CRS
Report RL31422, Substantive Due Process and a Right to Clone, by Jon O. Shimabukuro.

% L.B. Andrews, “Is ThereaRight to Clone? Constitutional Challengesto Banson Human
Cloning,” Harvard Journal of Law and Technology, summer 1998, pp. 643-680.

% |hid., p. 667.

9 Press Release GA/L/3270 “Legal Committee Text Calls for Further Discussions on
Human Cloning aimed at ‘Declaration’,” United Nations, November 19, 2004, at
[http://www.un.org/News/Press/docs/2004/gal 3270.doc.htm].

% United Nations, “Human Rights at Your Fingertips,” 1997 at [http://www.un.org/
rights/50/game.htm#28] .

% The General Assembly is the main deliberative organ of the United Nations. It is
composed of representatives of all 191 member states, each of which has one vote.
Decisions on important questions, such as those on peace and security, admission of new
Membersand budgetary matters, requireatwo-thirdsmajority. Decisionson other questions
are reached by a simple magjority, at [http://www.un.org/ga/58/ga_background.html].
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cloning in as much as they are incompatible with human dignity and the protection
of humanlife.” Theresolution passed with avote of 84 to 34 and 37 abstentions; the
United States voted for the measure.

InApril 2005, the European Commissioner for Science and Research announced
that the European Union (EU) would continueto fund ESresearch from 2007 - 2013,
viaits Seventh Research Framework Programme (FP7).’® Funding levelsfor stem
cell research are expected to remain the same as they were under the last Research
Framework Programme (FP6), although the money allocated for scientific research
in FP7 (67.8 billion euros) is approximately double that allocated in FP6. FP6
funded 25 stem cell related programs, two of which used ES cells. The funding for
the stem cell programstotal ed approximately 500,000 euros— lessthan 0.1% of the
total EU health research funds, and |ess than 0.002% of the FP6 budget.

Toalow initial EU funding for stem cell research (under FP6), the EU clarified
itsstem cell rulesin November 2003.* Under thetermsof its FP6, the EU was able
to fund embryonic stem cell research regardless of the date that the stem cells were
procured from embryos. A cut-off date, which would have created a restriction
similar to the one in the 2001 Bush policy, was under consideration, but was
dropped.'®> FP6 allowed funding for research on tissue derived from “ spontaneous
or therapeutic abortion,” but not for the creation of human embryos for the purpose
of stem cell procurement.’®® FP6 implied but did not state that it would allow
funding for research onembryosthat remain after IVF, inthat it “ nolonger requir|ed]
parental consent where embryos[had] to be destroyed in order to produce embryonic
stem cell lines.” ™™ According to Members of the European Parliament, FP6 funding
decisions depended “both upon the contents of the scientific proposal and the legal
framework of the Member Statesinvolved.”®

EU member states have arange of legislation on the subject. According to the
European Commission, the following distinctions could be made as of July 2004
(unless another date is noted):'*®

100 Unless otherwise noted, information in this paragraph is cited from “No Increase in EU
Stem Cell Funding,” BioNews website (Apr. 25, 2005), at [http://www.bionews.org.uk/
new.lasso?storyid=2538], visited Sept. 2, 2005.

101 Committee on Industry, External Trade, Research and Energy, “Integrating and
Strengthening the European Research Area’ (2002-2006) (COM(2003) 390 —
C5-0349/2003 — 2003/0151(CNS)) European Parliament (A5-0369/2003), Nov. 4, 2003.

102 John T. Softcheck, “European Union Moves Close to Funding Stem Cell Research with
Two Parliament Votes,” Washington Fax, Nov. 10, 2003.

193 1bid.

104« Sixth Framework Programme,” Bulletin EU 11-2003, Resear ch and technology (8/10),
Nov. 26, 2003, at [http://europa.eu.int/abc/doc/off/bull/en/200311/p103069.htm].

105 John T. Softcheck, “European Union Moves Close to Funding Stem Cell Research with
Two Parliament Votes,” Washington Fax, Nov. 10, 2003.

106 M atthiessen-Guyader, ed., “Survey on Opinions from National Ethics Committees or
Similar Bodies, Public Debate and National Legislation in Relation to Human Embryonic
(continued...)
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e Allowing for the procurement of human embryonic stem cells
from excess |VF embryos' by law under certain conditions:
Belgium, Denmark, Finland, France, Greece, the Netherlands,
Spain,'® Sweden, Switzerland, and the United Kingdom (UK).*°

e Allowing some research activities on excess | VF embryos, but
having no specific reference to human embryonic stem cell
research: Estonia, Hungary, Latviaand Slovenia.

e Prohibitingtheprocurement of human EScellsfrom excessIVF
embryos but allowing by law for theimport and use of human
embryonic stem cell lines under certain conditions: Germany,
although Chancellor Gerhard Schroeder recently said the country’s
laws restricting ES research should be loosened.*** Theimport and
use of human ES cell lines is not explicitly prohibited in, eg.,
Austriaand Italy.

e Prohibitingtheprocurement of human EScellsfrom excessIVF
embryos. Austria, Ireland Lithuania, Poland and Slovak Republic.

e No specific legislation regarding human embryo research or
human ES cell research: Czech Republic, Luxembourg, Malta,
Portugal and the republic of Cyprus.

106 (. .continued)
Stem Cell Research and Use,” European Commission, Directorate General: Research, July
2004, at [ http://www.europa.eu.int/comm/research/biosociety/pdf/mb_states 230804.pdf].

197 The European Commission used the term “supernumerary” rather than “excess IVF”
throughout their description.

108 Spain “will initially have two ES cell research centers.” “Spain to Begin ES Cell
Research,” Bionews, no. 278, Sept. 27-Oct. 3, 2004, at [http://www.bionews.org.uk/
new.lasso?storyid=2292]. In Oct. 2004, Spain’s new Socialist government “madeit easier
for stem cell research to be undertaken” by providing a “framework for granting
authorization for embryo use aswell as setting out requirementsfor corresponding embryo
studies.” Xavier Bosch, “ Spain Eases Embryo Research,” The Scientist, Nov. 1, 2004, at
[ http://www.the-scientist.com/news/20041101/01].

199 1n November 2004, Swiss voters “endorsed | egislation on stem cell research that forbids
the cloning of human embryos but allows scientists to extract the cells from unwanted
embryosto useinresearch.” “SwissVotersBack Stem Cell Research,” Los Angeles Times,
Nov. 29, 2004, A4.

119 The UK opened “the world’s first embryonic stem cell bank,” in May 2004, and two
monthslater “founded anew £16.5 million (USD $30 million) stemcell center in Cambridge
... with a commitment to fundamental research on both human embryonic and adult stem
cellsasaprecursor to studying therapeutic applications.” Philip Hunter, “ UK to Open Stem
Cell Center,” The Scientist, June 22, 2004, at [http://www.the-scientist.com/news/
20040622/04]. In Aug. 2004, the UK’s Human Fertilisation and Embryology Authority
granted the first license to create embryonic stem cells using SCNT. “HFEA Grants the
First Therapeutic Cloning License for Research” HFEA, Aug. 11, 2004, at
[http://www.hfea.gov.uk/PressOffice/Archive/1092233888] .

11 “Schroeder Says Stem Cell Laws Should Be Eased,” BioNews, June 20, 2004, at
[http://www.bionews.org.uk/new.lasso?storyid=2615], visited Sept. 1, 2005.
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e Allowingby law for thecreation of human embryosfor research
purposes. UK, Belgium, and Sweden'? alow by law for the
creation of human embryos either by fertilization of an egg by a
sperm, or by somatic cell nuclear transfer (SCNT, also called
therapeutic cloning) for stem cell procurement. The Dutch Embryo
Act of 2002 includes a five-year moratorium for the creation of
embryos for research purposes including by SCNT.

e Prohibiting the creation of human embryos for research
purposes and for the procurement of stem cells by law or by
ratification of the Convention of the Council of Europe on
Human rights and Biomedicine signed in Oviedo on April 4,
1997: Austria, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Italy,*® Ireland, Netherlands,
Lithuania, Portugal, Slovak Republic, Slovenia and Spain.

Non-EU countries have enacted measures that promote or prohibit ES research
aswell."* For example, Japan, Columbia and China permit therapeutic cloning as
well asESresearch. Canadaallows stem cell and other research to be conducted on
donated embryos created but no longer needed for reproductive purposes, and
prohibitsall forms of human cloning.*® Israel permits and Turkey does not prohibit
ES research, and both permit therapeutic cloning and prohibit reproductive cloning.
Likewise, India, Brazil, Argentina, Chile, Peru, South Africa, Tunisia, and Uruguay
either allow or do not prohibit ES research, however they a so ban both therapeutic
and reproductive cloning. Ecuador bans ES research as well as reproductive and
therapeutic cloning.

112 Richard Gardner and Tim Watson, “A Patchwork of Laws,” Scientific American (July
2005), p. A19.

113 A 2003 Italian law prohibits experiments on human embryos, the production of embryos
for research purposes, and any destruction of human embryos. Guidelines for the Italian
law’s implementation, revealed in July 2004, have been criticized by some, and have
buttressed calls “for the resignation of Health Minister, Girolamo Sirchia,” a supporter of
thelaw. The new law compels couples using IVF to transfer all fertilized embryos to the
uterus (including those with genetic disorders), despite the fact that, once implanted, they
could legally aborted. Criticism hasalso arisen dueto thelaw’ s chilling effect on stem cell
research. Rosella Lorsnzi, “Italian Minister in Trouble,” The Scientist, Sept. 9, 2004, at
[http://www .the-scienti st.com/news/20040909/04]; RosellaL orsnzi, “ Outrage Over Italian
Law,” The Scientist, Aug. 2, 2004, at [http://www.the-scientist.com/news/20040802/03].
A referendum, held in June 2005, enabled citizensto voteonthelaw. Thereferendumfailed
because a 50% turnout was required, and only 29.5% of Italians voted. Eighty percent of
those who voted favored overturing the law. “The fate of frozen embryos under the Italian
fertility law,” BioNews, June 21, 2005, at [http://www.bionews.org.uk/new.lasso?
storyid=2626], visited Sept. 1, 2005.

14 Unless otherwise noted, information in this paragraph derivesfrom Richard Gardner and
Tim Watson, “A Patchwork of Laws,” Scientific American (July 2005), p. A19.

15 Assisted Human Reproduction Act (Canadian Bill No. C-6, 2004), L S-466E.
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Certaincountries’ activitiesdesigned to regulateand promote stem cell research
have come to the attention of Congress.*® Several governments, including those of
France, Germany, Finland, Italy, and Brazil reportedly provide $4-10 million of
public funding for the research.**’ Others have invested more:

Australia. In 2002, the Australian government awarded a grant of $43.55
million, which was complemented by a $10 million award from the State
Government of Victoria, to establish and maintain the Australian Stem Cell Centre.
In May 2004, the Prime Minister announced a further $55 million grant to support
the Centre' s activities from 2006 to 2011.1% Australia permitsthe use of spare IVF
embryos for stem cell research,*® and in July 2005, the government set up an
independent committee to review the controlling laws and consider whether they
should be relaxed to permit more types of ES research.'®

China. The Chinese government has reportedly spent approximately $40
million on ES research, where the climate is described as “ probably the most liberal
environment for embryo research in the world.” China has no laws governing ES
research, although an endorsement from the Ministry of Health is required.**

Israel. Whilethe Isragli government has reportedly spent only $5 million on
ESresearch, privatefundingisestimated to be $15-30 million. Asnoted above, both
therapeutic cloning and the production of new ES lines are permitted.'?

Singapore. Singapore, which allows scientists to clone human embryos and
keep them alive for up to 14 days to extract the stem cells, is reported to have
“research-friendly policies and generous government funding have aready helped
jump-start the tiny city-state’ s nascent stem cell sector. ... Singapore and the New
Y ork-based Juvenile Diabetes Research Foundation International launched a $3
million funding program to support stem cell research [in Singapore], ... [andin May
2004, Singaporeunveiled] itsresort-like Biopolis, created to give biotech researchers

116 See, e.9., Letter from 58 Senatorsto President George W. Bush, June 4, 2004; Letter from
206 Membersof the House of Representativesto President George W. Bush, Apr. 28, 2004.

17 Richard Gardner and Tim Watson, “A Patchwork of Laws,” Scientific American (July
2005), p. A20-21.

18 “Funding,” at [http://www.nscc.edu.au/cen_funding.html], visited Sept. 1, 2005. Note:
until Aug. 17, 2004 the Australian Stem Cell Centre was known as the National Stem Cell
Centre. “Home”, Australian Stem Cell Centre website, at [http://www.nscc.edu.au/
ascc_home.html], visited Sept. 1, 2005.

119 Research Involving Human Embryos Act, no. 145, 2002.

120 « Australian Cloning Laws Under Review,” BioNews, July 8, 2005, at [http://www.-
bionews.org.uk/new.lasso?storyid=2647].

121 Richard Gardner and Tim Watson, “A Patchwork of Laws,” Scientific American (July
2005), p. A21.

122 1bid.
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andtheir familiesaplaceto live and work.”*# Academic and industrial spending on
ES research in the country reportedly total $20 million.*

South Korea. The South Korean government has reportedly spent
approximately $10 million on ES research, and the private sector $50 million.'®
South Korea, the home of the doctor who announced in February 2004 that he had
cloned human embryos and extracted stem cells from them, subsequently enacted
legislation to regulate and license reproductive cloning: the Bioethics and Biosafety
Act.’® The act allows the continuation of some existing ES and embryo research,
specifically permits governmental support for adult stem cell research, and prohibits
reproductive human cloning and the transfer of embryos between different species.
It allows, with agovernment-issued permit, the creation human embryosvialVF for
reproductive purposes, and the use of some remaining embryos for research related
to incurable diseases specified by presidential decree. By the same regulatory
process, the act also allows the cloning and the creation of embryo clones for
research purposes.

The act establishes a National Bioethics Committee to review certain items
concerning bioethics and biosafety in the life sciences and biotechnologies, and
requires certain institutions to set up Institutional Review Boardsin order to ensure
bioethics and bioethical safety in the life sciences and biotechnologies. In addition,
the act regulates DNA testing and baking, and prohibits genetic discrimination in
educational opportunities, employment or promotion, and insurance eligibility.

Sweden. The Swedish government has reportedly spent $10-$15 million on
ES research, which is complimented by private funding of $35 million per year. As
noted above, both the production of new ES lines, and therapeutic cloning are legal
in the country.*?’

United Kingdom. The government of the UK has reportedly provided $80
million for ongoing research which has been complimented by $15-$20 million of
private funds.'® In February 2005, leading names from science, industry and
government in the UK formed the Stem Cell Foundation, calling for £100 million to
fund the center and maintain the UK as one of the world leaders in stem cell

123 “ Singapore Hosts Stem Cell Meeting” MSNBC, May 19, 2004, at the MSNBC website
[http://msnbc.msn.com/id/3341644/].

124 Richard Gardner and Tim Watson, “A Patchwork of Laws,” Scientific American (July
2005), p. A21.

12 1bid.

126 South K orea’ s Bioethics and Biosafety Act, no, 7150, enacted Jan. 1, 2004, effective Jan.
1,2005. Anunofficial trandlationisavailableat [ http://www.koreabioethi cs.net/5-2/7.doc],
visited Sept. 1, 2005; see also Jung Hwa Lee, Contract Foreign Law Specidist, “ South
Korea Act On Bioethics,” Law Library of Congress (2005-017770), June 2005.

127 Richard Gardner and Tim Watson, “A Patchwork of Laws,” Scientific American (July
2005), p. A20.

128 hid.
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research.’® As noted above, the UK allows and regulates the production of new ES
lines and therapeutic cloning, which may befunded by thefederal government under
the terms of the Human Fertilisation and Embryology Act of 1990 (HFEA).** In
2004, the government announced that it would review the HFEA to ensure that the
law remains effective, broadly acceptable to society, and fit for purpose in the early
21st century.®® One component of the review, a public consultation, is ongoing
through November 2005.

Ethical Issues

Stem cell research is controversial not because of its goals, but rather because
of the means of obtaining some of the cells. Research involving most types of stem
cells, such as those derived from adult tissues and umbilical cord blood, is
uncontroversial, except when its effectiveness as an alternative to embryonic stem
cellsisdebated. Thecrux of the debate centers around embryonic stem cells, which
enabl e research that may facilitate the devel opment of medical treatmentsand cures,
but which require the destruction of an embryo to derive.* In addition, because
cloning is one method of producing embryos for research, the ethical issues
surrounding cloning are a so relevant.

Aspreviously mentioned, the Bush Administration, agroup of Representatives,
a group of Senators, and a group of Nobel Laureates have each presented their
respective positions on embryonic stem cell research. In addition, various other
organizations, individuals, and councils have issued opinions and reports on the
topic. Some groups, such asthe Christian Legal Society,** Focus on the Family,***
and the Christian Coalition,**® support the 2001 Bush policy. Others, such as the

129 “UK Group wants £100 Million for Stem Cell Research,” BioNews website (Feb. 9,
2005), at [http://www.bionews.org.uk/new.lasso?storyid=2443], visited Sept. 2, 2005.

130 Human Fertilisation and Embryology Act 1990 (c. 37), at
[http://www.opsi.gov.uk/acts/acts1990/Ukpga_19900037_en_1.htm], visited Sept. 1, 2005.

131 “ Review of the Human Fertilisation and Embryology Act: A public consultation,” UK
Department of Health website (Aug. 16, 2005), at [http://www.dh.gov.uk/Consultations/
LiveConsultations/LiveConsultationsArticle/fs'en?CONTENT _ID=4117820& chk=vchu
%2B9], visited Sept. 1, 2005.

132 For an overview of various religious perspectives on embryonic stem cell research, see
LeRoy Walters, “Human Embryonic Stem Cell Research: An Intercultural Perspective,”
Kennedy Institute of Ethics Journal, vol. 14, no. 1 (Mar. 2004), p. 3.

13 The Christian Legal Society is a “national grassroots network of lawyers and law
students, committedto ... advocating biblical conflict reconciliation, publicjustice, religious
freedom and the sanctity of human life.” At [http://www.clsnet.org/clsPages/vision.php],
visited July 15, 2005.

134 Focus on the Family was founded in 1977 by Dr. James Dobson to promote teachings of
Jesus Christ. See [http://www.family.org].

¥ The Christian Coalition is “the largest and most active conservative grassroots political
organization in America,” at [http://www.cc.org].
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National Academies,™*® the Codlition for the Advancement of Medical Research
(CAMR),™ former First Lady Nancy Reagan,*® former Presidents Gerald Ford,
Jimmy Carter, Bill Clinton,** and the Union of Orthodox Jewish Congregations of
America(UOJCA),** favor more embryonic stem cell research than the Bush policy
alows. Still others, such asthe National Right to Life Committee**! and the United
States Conference of Catholic Bishops,*? oppose all embryonic stem cell research.

Two presidential bioethicsadvisory panels have considered theissuesinvolved
in embryonic stem cell research. The President’s Council on Bioethics (President’s
Council)**® published one report directly on the topic, Monitoring Stem Cell
Research,** in which it sought to characterize the issues. While the Council made
no recommendationsthere, in two other reportsit has recommended that “ Congress
should ... [p]rohibit the use of human embryosin research beyond adesignated stage
in their development (between 10 and 14 days after fertilization),”**® and

1% The National Academies bringstogether “committees of expertsin all areas of scientific
and technol ogical endeavor” as“ advisorstotheNation.” For statementson embryonic stem
cell research and cloning, see National Research Council, Institute of Medicine, National
Academies, Sem Cells and the Future of Regenerative Medicine (Washington: National
Academies, 2001); Committee on Science, Engineering and Public Policy and Global
Affairs Division et a., Scientific and Medical Aspects of Human Reproductive Cloning
(Washington National Academy Press, 2002) at [http://www.nationalacademies.org/
about/#org].

13 CAMR is a nonprofit organization comprised of patient organizations, universities,
scientific societies, foundations, andindividua swithlife-threateningillnessesand disorders
[http://www.camradvocacy.org/fastaction/]. For a statement on embryonic stem cell
research, see Coalition for the Advancement of Medical Research, “Embryonic Stem Cell
Research,” talking points [http://www.camradvocacy.org/fastaction/news.asp?d=167],
visited May 14, 2004.

1% “Nancy Reagan Urges Stem Cell Research,” MSNBC, May 9, 2004, at
[http://www.msnbc.msn.com/id/4937850/], visited May 14, 2004.

39 1bid.

140 |_etter from Harvey Blitz, President, UOJCA, et al., to President George W. Bush, July
26, 2001, at [http://www.ou.org/public/statements/2001/nate34.htm], visited July 14, 2005.
(Hereafter cited as UOJCA letter.)

11 The National Right to Life Committee was founded in 1973 to “restore legal protection
to innocent human life,” at [http://www.nrlc.org/Missionstatement.htm].

142 The United States Conference of Catholic Bishopsis“isan assembly of the hierarchy of
the United Statesand the U.S. Virgin Islandswho jointly exercise certain pastoral functions
on behalf of the Christian faithful of the United States,” at [http://www.nccbuscc.org/
whoweare.htm].

143 The President’s Council was created by President Bush in Nov. 2001 to “advise the
President on bioethical issuesthat may emerge as a consequence of advancesin biomedical
science and technology.” George W. Bush, “Creation of The President’s Council on
Bioethics,” Executive Order 13237, Nov. 28, 2001.

144 The President’ s Council on Bioethics, Monitoring Stem Cell Research, Jan. 2004.

15 The President’s Council on Bioethics, Reproduction and Responsibility, Mar. 2004,
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unanimously recommended “a ban on cloning-to-produce-children,” with a 10-
member majority also favoring “a four-year moratorium on
cloning-for-biomedical-research,” and aseven-member minority favoring“ regulation
of the use of cloned embryos for biomedical research.”**® More recently, the
President’ sCouncil published Alter native Sour cesof Human Pluripotent Stem Cells,
awhite paper exploring the ethics of four proposals to attempt to generate human
embryonic stem cells “without creating, destroying, or harming human embryos.” */
A predecessor to the President’s Council, the National Bioethics Advisory
Committee (NBAC),*® recommended federal funding for stem cell research using
“embryosremaining after infertility treatments,” but not for the “derivation or use of
embryos ... made for research purposes.”**

Detailed review of the assorted reports and statements reveals that, while
positions on embryonic stem cell research may be broadly categorized as for or
against, thereisan array of finer distinctionspresent. Thesefiner distinctionsinturn
reveal the variation in ethical and moral as well as factual beliefs. The following
discussion breaks down the arguments about embryonic stem cell research according
to these finer distinctions, demonstrating both the complexity of the issues and the
points of resonance among the groups.

145 (,..continued)

p. xlviii.

146 The President’s Council on Bioethics, Human Cloning and Human Dignity, July 2002,
pp. Xxxv-xxxviii). Note: At the June 20, 2002, meeting, nine of 17 Council membersvoted
to support cloning for medical research purposes, without a moratorium, provided a
regulatory mechanism was established. Because one member of the Council had not
attended the meetings and was not voting, the vote seemed to be nine to eight in favor of
research cloning. However, draft versions of the Council report sent to Council members
on June 28, 2002, indicated that two of the group of nine members had changed their votes
infavor of amoratorium. Both madeit clear that they have no ethical problemwith cloning
for biomedica research, but felt that a moratorium would provide time for additional
discussion. The changed vote took many Council members by surprise, and some on the
Council believe that the moratorium option, as opposed to a ban, was thrown in at the last
minute and did not receive adequate discussion. In addition, some on the Council believe
that the widely reported final vote of 10 to 7 in favor of a moratorium does not accurately
reflect thefact “that the majority of the council hasno problemwith the ethics of biomedical
cloning.” (Transcriptsof the Council meetingsand papersdevel oped by staff for discussion
during Council meetingscanbefoundat [ http://www.bioethics.gov]; S. S. Hall, “ President’ s
Bioethics Council Delivers,” Science, vol. 297, July 19, 2002, pp. 322-324.) “Wise Words
from Across the Pond?,” BioNews, no. 252, Mar. 29, 2004.

147 The President’ s Council on Bioethics, Alternative Sources of Human Pluripotent Sem
Cells (May 2005), at [http://www.bioethics.gov/reportswhite paper/index.html], visited
July 14, 2005.

148 |n 1995, President Clinton created the National Bioethics Advisory Commission by
Executive Order, to advise him on bioethical issues. The Order expired in 2001. “Former
Bioethics Commissions,” President’s Commission on Bioethics website, at [http://www.
bi oethics.gov/reportsg/past_commissions/index.html], visited Jun. 30, 2004.

149 National Bioethics Advisory Commission, Ethical Issuesin Human Stem Cell Research,
vol. 1, Sept. 1999, pp. 70-71.
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Embryo Destruction and Relief of Human Suffering

Most positions on embryonic stem cell research rest at least in part on the
relative moral weight accorded to embryos and that accorded to the prospect of
saving, prolonging, or improving others' lives. For some, the inquiry begins and
ends with this question. For instance, one opponent of the research, the American
LifeLeague, positsthat “ human life beginsat conception/ fertilization and that there
is never an acceptable reason for intentionally taking an innocent human life.”**°
Similarly, the United States Conference of Catholic Bishops states that the research
isimmoral because it “relies on the destruction of some defenseless human beings
for the possible benefit to others.” !

Some groups explore the moral standing of human embryos, and also consider
the“duty to relieve the pain and suffering of others.”*>? Otherstake the position that
embryos do not have the same moral status as persons. They acknowledge that
embryos are genetically human, but hold that they do not have the same moral
relevance because they lack specific capacities, including consciousness, reasoning
and sentience.”* They aso argue that viewing embryos as persons would “rule out
all fertility treatments that involve the creation and discarding of excess embryos,”
and further assert that we do not have the same “moral or religious’ response to the
natural loss of embryos (through miscarriage) that we do to the death of infants.*>*
Some have also rooted their argumentsin religioustexts, which inform them that an
“isolated fertilized egg does not enjoy the full status of person-hood and its attendant
protections.”**®> They conclude that performing research to benefit personsjustifies
the destruction of embryos. Acceptance of the notion that the destruction of embryos
can be justified in some circumstances forms the basis of pro-stem cell research
opinions, and is usually modified with some combination of the distinctions and
limitations that follow.

Viability of Embryos
Some proponents of embryonic stem cell research base their support on the

guestion of whether an embryo isviable. The relevance of the viability distinction
rests on the premise that it is morally preferable for embryos that will not grow or

1% American Life League, Analysis of George W. Bush’'s Stem Cell Decision, 2001, at
[http://www.all.org/issues/scanalyz.htm] visited May 11, 2004.

131 Office of Communications, United States Conference of Catholic Bishops, Catholic
Bishops Criticize Bush Policy on Embryo Research (Aug. 9, 2001), at [http://www.uscch.
org/comm/archives/2001/01-142.shtml].

152 The President’ s Council on Bioethics, Monitoring Stem Cell Research, Jan. 2004, pp. 58, 62.

153 Presentation by B. Steinbock, Department of Philosophy, SUNY, Albany, NY, NIH
Human Embryo Research Panel Meeting, Feb. 3, 1994.

1% Michagl Sandel, “Embryo Ethics — The Moral Logic of Stem-Cell Research,” New
England Journal of Medicine, vol. 351, no. 3, July 15, 2004, p. 208.

15 UOJCA letter.
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devel op beyond a certain stage and/or those that would otherwise be discarded to be
used for the purpose of alleviating human suffering.

The 2001 Bush policy requires, among other things, use of only excess (non-
viable) embryosfor federally funded research. Onereport of the President’s Council
exploresthemoral significanceof viability that isbased upon “ human choices’ rather
than an embryo’s “own intrinsic nature,” but draws no conclusions.**® A second
report broaches the subject of viability, recommending that Congress ban both the
transfer of a human embryo to a woman’s uterus for any purpose other than to
produce alive-born child, and also research conducted on embryos more than 10 to
14 days after fertilization.™>” The NBAC report touches on the moral status of
embryos in utero and those in vitro,™® though NBAC does not specify whether
viability was akey rationale for its recommendations. A group of Representatives,
a group of Senators,™ and CAMR imply but do not state a distinction based on
viability by expressly calling for the use of “ excess” embryosdeveloped for IVF, and
making no mention of those in utero.*® UOJCA makes a similar argument in its
letter. By contrast, the National Academiesand the group of Nobel Laureates more
broadly support research on embryos, making no mention of viability.

Purpose of Embryo Creation

A separate distinction that often |eads to the same conclusions asviability isthe
purpose for which embryos are created. Thisdistinction draws an ethical line based
upon theintent of the people creating embryos. Intheview of some, itispermissible
to create an embryo for reproductive purposes (such as IVF), but impermissible to
create one with the intention of destroying it for research.

Most groups at least note the potential ethical significance of reproductive
versusresearch motivesfor creating embryos. The 2001 Bush policy drawsamotive
distinction by including a requirement that federally funded research be conducted
only on embryonic stem cell lines derived from embryos created solely for
reproductive purposes. NBAC draws the same distinction by recommending that
federal funding be used for embryos remaining after infertility treatment but not for
research involving the derivation or use of stem cells from embryos made for
research purposes or from embryos made using cloning (SCNT).*** UOJCA argue
similarly that they “believe it is entirely appropriate to utilize for this research

1% The President’ s Council on Bioethics, Monitoring Stem Cell Research, Jan. 2004, p. 87.
7 The President’ s Council on Bioethics, Reproduction and Responsibility, Mar. 2004.

158 National Bioethics Advisory Commission, Ethical Issuesin Human Stem Cell Research,
vol. 1, Sept. 1999, p. 50.

159 _etter from 58 Senatorsto President George W. Bush, June 4, 2004. (Hereafter cited as
Letter from 58 Senators.)

160 etter from 206 Members of the House of Representativesto President George W. Bush,
Apr. 28, 2004. (Hereafter cited as Letter from 206 Members of the House of Representatives.)

161 National Bioethics Advisory Commission, Ethical Issuesin Human Stem Cell Research,
vol. 1, Sept. 1999, pp. 70-72.
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existing embryos, such as those created for IVF purposes that would otherwise be
discarded but for thisresearch. Wethink it another matter to create embryosabinitio
for the sole purpose of conducting this form of research.”¢?

The President’ s Council recommends that Congress ban attempts at conception
by any means other than the union of egg and sperm (essentially banning cloning via
SCNT) but does not specify whether embryos might be created in vitro specifically
for research purposes.® Two Council members expressed a dissenting opinion in
amedical journal article, arguingthat SCNT “resemblesatissue culture” and that the
products of SCNT should be available for research.’® A group of Representatives,
agroup of Senators, and CAMR imply but do not state that embryos should not be
created for research purposes. They overtly call for the use of “excess’ embryos
devel oped for IV F and make no mention of embryos created expressly for research.*®
By contrast, the National Academies supports the creation of embryos for research
purposes, includingviacloning (SCNT), to“ ensurethat stem cell-based therapiescan
be broadly applied for many conditions and people [by] overcoming the problem of
tissue rejection.”*® Mrs. Nancy Reagan, her supporters, and the group of Nobel
Laureates also take this position.

New and Existing Cell Lines

A further distinction has been drawn based upon the timing of the creation of
embryonic stem cell lines. Here, the premiseisthat it is unacceptable to induce the
destruction of embryos for the creation of new lines. However, in cases in which
embryos have already been destroyed and the lines aready exist, it is morally
preferable to use those lines for research to improve the human condition.

Thiswas one central distinction drawn in the 2001 Bush policy, which limited
the use of federal funding to research on lines derived on or before the date of the
policy. Supportersof the Bush policy on both sides of theissuefavor thisdistinction
asacompromise. It allowsresearch on someembryonic stem cell lines. It detersthe
future destruction of embryos for research. The President’s Council writes that the
Bush policy mixes “prudence” with “principle, in the hope that the two might
reinforce (rather than undermine) each other.”**” The Council notes that the policy
issupported by what it titlesamoralist’ s notion of when one may benefit from prior
bad acts (referring to embryo destruction): it prevents the government from
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complying in the commission of or encouraging the act in thefuture, and it reaffirms
the principlethat the act waswrong.’® The samereport also contains analyses of the
Bush policy that characterize distinction between new and existing cell lines as
“arbitrary,” “unsustainable,” and “inconsistent.”*® The Council itself takes no
position in the report on this or any other issue.

Opponents of the Bush policy on both sides of the issue view the distinction
between new and existing stem cell lines with reproach. One side, which includes
The National Right to Life Committee and the United States Conference of Catholic
Bishops, objects because the distinction validates destruction of embryos, and infact
rewards those who did so first with amonopoly. The other side, which includesthe
National Academies, agroup of Representatives, agroup of Senators, Nancy Reagan
and her supporters, Gerald Ford, CAMR, and the group of Nobel Laureates, objects
because the distinction limits the number of embryonic stem cell lines available for
research, particularly since the number of authorized lines are dwindling and are
“contaminated with mouse feeder cells.” ™ Likewise, though NBAC recognized the
distinction between destroying embryos and using ones previously destroyed (e.g.,
“derivation of [embryonic stem] cells involves destroying the embryos, whereas
abortion precedes the donation of fetal tissue and death precedes the donation of
whole organs for transplantation”),** it still recommended future development of
embryonic stem cell lines. UOJCA also recognizes a distinction between new and
existing lines: “research on embryonic stem cells must be conducted under careful
guidelines [that] ... relate to where the embryonic stem cells to be researched upon
are taken from.” "

Consent of Donors

Thereisconsensusthroughout awidearray of viewpointsabout embryonic stem
cell research that embryos should only be obtained for research with the consent of
their biological donors. Thisconsent requirement necessitatesthat embryosbetaken
only with donors’ knowledge, understanding, and uncoerced agreement. The donor
consent requirement is consistent with the rules governing human beings
participation in research, and with individuals general legal authority to make
decisions regarding embryos they procreate. A drawback of the requirement is that
it may restrict the number of embryos available for research purposes.

The 2001 Bush policy containsadonor consent requirement. It limitsapproved
stem cell linesto those derived with theinformed consent of thedonors, and obtained
without any financial inducements to the donors. The NBAC, the President’s
Council, and the UOJCA aso favor donor consent requirements. The National
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Academies notes the importance of informed consent in its discussion of stem cell
research oversight requirements.’® A group of Representatives and a group of
Senators mention and imply their support for donor consent requirements.*™

Egg Procurement. Thetopic of informed consent in egg procurement came
to the public’s attention in November 2005 with allegations that some human eggs
used in South Korean scientist Dr. Hwang's laboratory had been obtained under
coerciveconditions(seep. 2). Informed consent can be undermined when acoercive
situation prevents a free choice from being made, or when insufficient information
is provided to the person making a decision. The situation alleged in Dr. Hwang's
laboratory raises the issue of coercion both because subordinate women in the
laboratory allegedly donated eggs, and because somewomen were allegedly paid for
their eggs. A 2002 study conducted by a University of Pennsylvania student raised
the issue of insufficient information, finding that a number programs seeking donor
eggs for reproductive purposes were not up front about the risks involved in egg
retrieval .} Thewide consensusregarding the need for informed consent necessarily
implies similar consensus on the need for an information-rich, coercion-free method
of obtaining eggs, however there is some disagreement on the specifics of whether
payment for eggs necessarily constitutes coercion.

The prospect of paying women for their eggs, which has been debated in the
context of seeking donor eggs both for reproductive purposes (for example, to enable
women who do not produce their own eggs to become pregnant), and for research
purposes, is not unheard of in the United States. According to a 2000 study by the
American Society of Reproductive Medicine (ASRM), some IVF programs
reportedly offered as much as $5,000 for one egg retrieval cycle, though $2,500
appeared to be amore common amount.*”® Offers of much higher amounts ($50,000
- $100,000) have been reported elsewhere.'”” Dr. Huang's laboratory reportedly
made payments of $1,400 to each woman who donated eggs.'”® Payments are not
illegal in the Unites States, nor were they illegal in South Korea at the time Dr.
Huang's laboratory allegedly made them. The questions are, is payment for egg
donation ever acceptable, and if so, what amount is appropriate?
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Severa arguments have been put forth in favor of payment for egg donation,
many focused on donation for reproductive purposes.t” First, somehaveargued that
payment creates incentives to increase the number of egg donors, thus facilitating
research and benefitting infertile couples. Second, some reason that payment for
eggs gives women parity with sperm donors, who may be compensated for donating
gametes at a lower rate given that they require a much less involved procedure.
Third, some allege that fairness dictates that women who donate eggs ought to be
able to benefit from their action. Fourth, some claim that pressures created by
financial incentives may be no greater than those experienced by women asked to
make altruistic egg donations for relatives or friends, and may thus not rise to the
level of coercion. These are the types of arguments that led ASRM to recommend
in 2000 that sums of up to $5000 may be appropriate for typical egg donation, while
sums of up to $10,000 may possibly be justified if there are particular difficulties a
woman must endure to make her donation.

Severa arguments have also been put forth against payment for egg donation.
First, some voiced fears that payment might lead to the exploitation of women,
particularly poor women, and the commodification of reproductive tissues.'®
Second, some have argued that payment for eggs for research purposes might
undermine public confidence in endeavors such as human embryonic stem cell
research.”® Arguments such asthese have prompted both the NAS and the PCBE to
recommend that women not be paid for donating their eggs for research purposes.
It also led the PCBE to note that in theory, thereis the possibility that eggs could be
procured from ovaries harvested from cadavers, which might at least alleviate
concerns related to coercion.

It is worth noting a woman may choose to undergo egg retrieval for her own
reproductive purposes, which would effectively take the process of egg procurement
out of the research arenaand avoidsthe question of payment entirely. (For example,
this could be an option for a woman seeking IVF because her fallopian tubes are
blocked). While not making specific recommendations about payment for research-
related egg donation, several groups recommendations that only embryos |eft over
from IVF procedures be used for stem cell research (noted above in the Purpose of
Embryo Creation section) effectively takes the process of egg procurement from
women out of the research arena.
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Effectiveness of Alternatives

One factua distinction that has been used to support competing ethical
viewpoints is the efficacy of alternatives to embryonic stem cell research. The
promise of stem cell therapies derived from adult tissue and umbilical cord blood
have buttressed opposition to embryonic stem cell research. Alternatives such as
those proposed for consideration by the PCBE are discussed in the next section.
These opponentsarguethat therapiesand cures can be devel oped without themorally
undesirabledestruction of embryos. However, not all scientistsagreethat adult stem
cellshold as much potential asembryonic stem cells. Most supporters of embryonic
stem cell research believethat it isthe quickest and, perhapsin some cases, the only
path that will yield results. Supportersalso stressthat embryonic and other stem cell
research should be conducted collaboratively, so that they can inform one another.
On a related note, some have pointed out that benefits from one aternative to
embryonic stem cell research, umbilical cord blood banking, may only be available
to families who can afford to pay private companies’ storage fees.

Findings regarding the effectiveness of alternatives to embryonic stem cell
research are mixed. The President’s Council notes that there is a“ debate about the
rel ative merits of embryonic stem cellsand adult stem cells.” *¥ Focus on the Family
cites promising non-embryonic stem cell research: “adult stem cells may be as
“flexible” as embryonic ones and equally capable of converting into various cell
types for healing the body.”*®* By contrast, the National Academies finds that the
“best available scientific and medical evidence indicates that research on both
embryonic and adult human stem cells will be needed.”*® NBAC finds in its
deliberations that “the claim that there are alternatives to using stem cells derived
from embryos is not, at the present time, supported scientifically.”*®*® CAMR
supports both embryonic and adult stem cell research, and addsthat “ many scientists
believe and studies show that embryonic stem cells will likely be more effectivein
curing diseases because they can grow and differentiate into any of the body’s cells
and tissues and thusinto different organs.” *¥ Mrs. Nancy Reagan and her supporters
favor expedient approaches including embryonic stem cell research.*®

Generating Embryonic Stem Cells Without Destroying Human
Embryos. One possible aternative to embryonic stem cell research as it has
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typically been conducted, the ability to generate embryonic stem cells without
destroying human embryos, was explored by the President’s Council in their 2005
white paper,'® described in the introductory section of the report. The white paper
discusses four potential methods of obtaining embryonic stem cells without having
to destroy embryos. Those methods, the scientific and practical merits of which
remain far from settled, are (1) extracting cellsfrom organismically dead embryos;
(2) non-harmful biopsy of living embryos; (3) bioengineering embryo-like artifacts;
and (4) dedifferentiating somatic cells.

Inthe white paper, the President’ Council examined the ethical acceptability of
each method. The first two seek to avoid the destruction of embryos either by
developing standards for declaring an embryo “dead” when its cells have stopped
dividing or by removing acell from an embryo without destroying the embryo itself.
The other two methods would avoid having to use an embryo atogether, by
attempting to obtain embryonic stem cell s through the destruction of something that
is not an embryo.

The Council concluded that the use of organismically dead embryos raises a
number of ethical questions that have yet to be answered. They include whether it
ispossibleto becertain that an embryoisreally dead, whether the proposal would put
embryos at additional risk, and whether 1\VF practitioners would be encouraged to
create extraembryos. Regarding the use of non-harmful biopsy, the Council found
that it would be ethically unacceptabl e to test in humans because risks should not be
imposed on living embryos destined to become children for the sake of getting stem
cellsfor research.

The Council also concluded that bioengineering embryo-like artifacts raises
many serious ethical concerns, including whether the artifact would really be avery
defective embryo, the ethics of egg procurement, concerns about ANT (the use of
genetic engineering) itself, and the possibility if its use creating a“dlippery slope.”
Finally, the Council found the proposal to dedifferentiate somatic cellsto beethically
acceptable if and when it became scientifically practical, provided that de facto
embryos were not created.

Although some Council members expressed their support for effortsto identify
means of obtai ning human embryonic stem cells for biomedical research that do not
involve killing or harming human embryos, not all of the members agreed. Some
expressed concern that all four methods would “use financial resources that would
be better devoted to proposals that are likely to be more productive.” One member
wrote that he did not support publishing the white paper “with the implied
endorsement that special efforts be made in the scientific areas described. While
some of the suggestions could be explored in ascientific setting, most are high-risk
optionsthat only have an outside chance of success and raise their own complex set
of ethical questions.”
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Use of Federal Funding

Some division over the support for and opposition to embryonic stem cell
research focuses on the question of whether the use of federal funding isappropriate.
Those who oppose federal funding argue that the government should not be
associated with embryo destruction.’® They point out that embryo destruction
violates the “ deeply held moral beliefs of some citizens,” and suggest that “funding
alternative research is morally preferable.”*® Proponents of federal funding argue
that it isimmoral to discourage life-saving research by withholding federal funding.
They point out that consensus support is not required for many federa spending
policies, as it “does not violate democratic principles or infringe on the rights of
dissent of those in the minority.”** They argue that the efforts of both federally
supported and privately supported researchersare necessary to keep the United States
at theforefront of what they believeisavery important, cutting edge area of science.
Furthermore, supporters believe that the oversight that comes with federal dollars
will result in better and more ethically controlled research in the field.

Groups' positions on federal funding tend to mirror their positions on stem cell
research generally. The Bush policy authorizesfederal funding for some embryonic
stem cell research. The President’ sCouncil does not take aposition on theissue, but
notes the pros and cons and stresses that there is a “difference between prohibiting
embryo research and refraining from funding it.” *** Focus on the Family generally
supports the President Bush and his policy, but is “ disappointed by his decision to
alow federal funding of research ontheexisting stemcell lines.”*** NBAC findsthe
arguments in favor of federal funding more persuasive than those against it.** The
National Academies, a group of Representatives, a group of Senators, Mrs. Nancy
Reagan and her supporters, CAMR, the Nobel Laureates, and the UOJCA favor
federal funding for embryonic stem cell research.
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