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Overview

In February of 1997, Dr. lan Wilmut announced the creation of the first cloned mammal.
The report, published in the science journal Nature, described a lamb, "Dolly," which was
cloned using somatic cell nuclear transfer (SCNT). This landmark paper and the media
attention it received created an immediate reaction from the public and politicians in
Washington, D.C. who were concerned about the potential cloning of humans using this
technique. Since Dolly’s creation, congressional leaders have been trying to find a way
to prevent human cloning and other allegedly unethical medical procedures while still
allowing medical research to proceed unhindered.

In late 1998, the issue was further complicated by the announcement from researchers
at the University of Wisconsin-Madison, led by Dr. James Thomson, who derived the first
human embryonic stem cells from blastocysts. This marked the beginning of a new area
of medical science, human embryonic stem cell research. With this new breakthrough,
the issue of human cloning became considerably more complex, since SCNT was now
linked to potential disease-curing research.

With each congressional session, a new crop of conflicting bills arises from both the
House and Senate, and congressional hearings are called to bring witnesses in to
validate either side, but no resolution appears to be in sight. Although many polls have
shown that the vast majority of Americans disapprove of research which could produce a
cloned human (83% in a 2002 poll by Research!America), there is still much public
debate about the ethics of embryonic stem cell research. This debate resonates in the
Congress and generates the current stalemate where lawmakers are unable to reach a
consensus about medical research relating to embryonic stem cells.

Pre-“Dolly” Regulation

In the 1970s, rules were developed to govern the federal funding of research on human
embryos for in vitro fertilization (IVF). The rules specified that all federally funded
research on human embryos would need to be approved by a congressionally appointed
ethics advisory board. Since no members for the board were ever appointed by
Congress, this ethics advisory board never met and thus no embryo research was ever
federally funded. In 1993, this rule was rescinded, but the Dickey Amendment, a
Department of Health _and Human Services (DHHS) 1996 appropriation rider,
subsequently banned any federal funding of human embryo research and each year this
amendment has been attached to the appropriation bill for the DHHS. Since that time,
no federal funds have been allowed for embryo (and therefore embryonic stem cell)
research, but private funding of research on embryos has been allowed and is
completely unregulated.




Post-“Dolly” Debate

In February of 1997 after the public announcement about “Dolly”, President Clinton
charged the National Bioethics Advisory Council (NBAC) to study the issue of human
cloning. In June of that year, NBAC released a report which determined that
reproductive cloning was immoral and requested that a moratorium should be
established until subsequent laws prohibiting it were passed (with a sunset period of 3-5
years). The members also suggested that the law be written so it would not interfere
with biomedical research. Taking their suggestions, President Clinton offered a
legislative proposal to bar anyone (either federally or privately funded) from attempting to
clone a human through SCNT for 5 years. President Clinton’s proposal was announced
after several bills in the House and Senate had already been introduced (see Table 1).
However, due to the fear that Congress was acting too quickly and might bar valid
research, the majority needed to pass these bills was never attained and thus no
legislation limiting such cloning was ever successfully passed into law.

In November of 1998, after Dr. Thomson announced the creation of the first human
embryonic stem cell line, President Clinton asked NBAC to specifically address human
embryonic stem cell research, which had not been discussed in 1997. In 1999, the

Table | - Bills Introduced in 1997-98 (105" Congress)

Bill Sponsor Action

S. 368 Sen. Bond (R-MO) The government would be permanently banned against using
federal funds for cloning an individual.

H.R. 922 Rep. Ehlers (R-MI) Human Cloning Research Prohibition Act.
The government would be permanently banned against using
federal funds for cloning an individual.

H.R. 923 Rep. Ehlers (R-MI) The Human Cloning Prohibition Act of 1997.
Cloning a human being through SCNT would be illegal and with
a $5000 civil penalty for violations.

H.Doc. Pres. Clinton The Cloning Prohibition Act of 1997.

105-97 It would bar everyone in the country, both private and publicly
funded, from attempting to create a baby through SCNT. The
ban would only last 3-5 years and proposed a $250,000 fine for
anyone in violation.

S. 1574 Sen. Campbell (R-WY) Human Cloning Prohibition Act.
The bill would bar federal funding of research designed to clone
a human or create a human embryo. It would also make it
illegal and subject it to a $5000 fine.

S. 1601 Sen. Bond (R-MO) Human Cloning Prohibition Act.

The government would be permanently banned against using
federal funds for cloning an individual. It would make the
creation of a human embryo through SCNT a criminal act with a
10-year prison sentence. It would also prohibit the importation
of human embryos which were created by SCNT. They would
create a National Commission to Promote a National Dialogue
on Bioethics.

S. 1602 Sen. Feinstein (D-CA) Prohibition of Cloning Human Beings Act of 1998.
Sen. Kennedy (D-MA) The bill would forbid creating a human by SCNT and bar federal
funding for 10 years. It provided a $1 million fine for violations.
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NBAC recommended that federal funding should be used to support both the research
and creation of human embryonic stem cells. They also suggested amending the ban
on embryo research (the Dickey Amendment) to allow the derivation and use of
embryonic stem cells.

However, before the results of the NBAC deliberations were announced, the National
Institutes of Health (NIH), specifically the legal council for the DHHS, determined that
federal law (the Dickey Amendment) prohibited the use of federal funds to create human
embryonic stem cell lines, but they did believe that it was legal to fund research on
already existing lines. Private sources were never barred from deriving their own human
embryonic stem cell lines and were actively pursuing this area of research. The NIH
released guidelines for the federal funding of human embryonic stem cell research for
public comment in 1999, followed by an updated version in 2000 in the Federal Register.
Before NIH was able to grant money in response to research proposals, a new
administration (President George W. Bush) took office and the previous rulings by the
DHHS and NIH were set aside.

Meanwhile in the Senate, the Specter-Harkin bill (S.2015) was introduced as the Stem
Cell Research Act of 2000. It called for the federal funding of the derivation and use of
human embryonic stem cells from spare donated embryos (IVF), as long as the research
did not lead to "reproductive cloning of a human being.” This marked the first of many
bi-partisan bills that Congress would see on this issue. The Specter-Harkin bill, like
many future bills, was not passed into law.

When President Bush took office, one of his first actions was to temporarily stop all
federal funding of human embryonic stem cell research (no grant had been given) while
his administration considered their actions. On August 9, 2001, after several months of
deliberation, President Bush announced that he would allow the federal funding of the
research of human embryonic stem cells, but only those that had been derived before
the date of the announcement could be used. Thus, no new embryonic stem cells could
be created with federal funds, nor could federal funds be used to do research on new
lines create after the August 9, 2001 deadline. NIH estimated at the time that there were
as many as 60-75 cell lines available for research. However, since that time, NIH has
revised its numbers downward. By the 2004 presidential campaign, NIH had only 22
lines available (see insert “Effect of President Bush’'s Stem Cell Policy”).

Since the President’s August 9, 2001 decision, embryonic stem cell policy has remained
unchanged. In November 2001, President Bush established the President’s Council
on Bioethics (PCB), a group of experts (similar the NBAC), to address the issues of
human cloning, embryonic stem cell research and other bioethical issues. In Congress,
new bills were introduced in the 107" and 108™ congress, and the Weldon-Stupak bill
was passed in House in 2001 and 2003 to ban all forms of cloning and the use of SCNT,
but neither passed in the Senate (see Table Il and IIl). Almost every year we see each
political side introduce their version of a law which would outlaw all human cloning or
only reproductive cloning and either outlaw or permit the use of embryonic stem cells,
but nothing has been signed into law.

Perhaps, the most interesting part of the congressional debate is the fact that views on
the topic do not necessarily follow traditional party lines or a person's opinion on abortion
or right to life. This new debate has produced the most unlikely bipartisan partnerships
and has resulted in a deadlock in Congress, which has sharply constrained federally
funded research on embryonic stem cells and human cloning. At the same time, the
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Table Il - Bills Introduced in 2001-2002 (107™ Congress)

Bill Sponsor Action
S. 704 Sen. Campbell (R-WY) Human Cloning Prohibition Act.
The bill would bar federal funding of research designed to clone
a human or create a human embryo. It would also make it illegal
and subject it to a $10 million fine, but to 10 years in prison and
barred from federal funding for 15 years.
S. 723 Sen. Specter (R-PA) Stem Cell Research Act of 2001.
Sen. Harkin (D-1A) S.2015 reintroduced in April
S. 790 Sen. Brownback (R-KS) Human Cloning Prohibition Act of 2001.
Sen. Bond (R-MO) This bill would prohibit all cloning. It sets forth penalties of 10
Sen. Smith (R-NH) year imprisonment and $1 million fine for violations.
S. 1758 Sen. Feinstein (D-CA) Human Cloning Prohibition Act of 2001.
This bill would outlaw the cloning of a human being and give
both a criminal and civil penalty for violations. It sets forth
penalties of 10 year imprisonment and $1 million fine for
violations.
H.R. 1260 Rep. Kerns (R-IN) Ban on Human Cloning Act.
It bans SCNT for the intent of implanting the resulting product
into a uterus. It sets forth a 5 year criminal penalty for violations.
H.R. 1608 Rep. Ehlers (R-Ml) Human Cloning Prohibition Act of 2001.
This bill bans SCNT and violations can receive up to 2 years in
prison.
H.R. 2059 Rep. McDermott Stem Cell Research Act of 2001.

(D-WA) This bill would amend the Public Health Service Act to allow the
utilization and derivation of embryonic stem cell from embryos
donated from in vitro fertilization clinics as long as the research
does not result in reproductive cloning of a human.

H.R. 2505 Rep. Welton (R-FL) Human Cloning Prohibition Act of 2001.

Rep. Stupak (D-Ml) This bill would prohibit all cloning. It sets forth penalties of 10
year imprisonment and $1 million fine for violations. This was
passed through the House in July 2001

H.R. 2608 Rep. Greenwood Cloning Prohibition Act of 2003.

(R-PA) This bill will amend the FDA regulations to include the prohibition

Rep. Deutsch (D-FL) of reproductive cloning and require researchers to register in
order to perform human SCNT. It applies civil and criminal
penalties to anyone who violates the law.

S. 1893 Sen. Harkin (D-1A) Human Cloning Ban and Stem Cell Research Protection Act of

Sen. Specter (R-PA) 2002.

Similar to S.1758.
S. 1899 Sen. Brownback (R-KS) Human Cloning Prohibition Act of 2001.

Sen. Landrieu (D-LA) Same as S. 790

S. 2076 Sen. Dorgan (D-ND) Human Cloning Prohibition Act.

Sen. Johnson (D-SD) This bill would prohibit reproductive cloning. It sets forth
penalties of 10 year imprisonment and $1 million fine for
violations.

S. 2439 Sen. Specter (R-PA) Human Cloning Prohibition Act of 2002.
Sen. Feinstein (D-CA) Based on the finding of the National Academies report and the

National Bioethics Advisory Commission, this bill would outlaw
the cloning of a human being and give both a criminal and civil
penalty for violations. It sets forth penalties of 10 year
imprisonment and $1 million fine for violations.
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Table Ill - Bills Introduced in 2003-2004 (108™ Congress)

Bill Sponsor Action
S. 245 Sen. Brownback (R-KS) Human Cloning Prohibition Act of 2003.

Sen. Landrieu (D-LA) This bill would prohibit all cloning. It sets forth penalties of 10
year imprisonment and $1 million fine for violations.

S. 303 Sen. Hatch (R-UT) Human Cloning Ban and Stem Cell Research Protection Act of

Sen. Feinstein (D-CA) 2003.

This bill would prohibit reproductive cloning while protecting
therapeutic cloning. It sets forth penalties of 10 vyear
imprisonment and $1 million fine for violations.

H.R. 234 Rep. Welton (R-FL) Human Cloning Prohibition Act of 2003.

Rep. Stupak (D-Ml) This bill would prohibit reproductive cloning while protecting
therapeutic cloning. It sets forth penalties of 10 vyear
imprisonment and $1 million fine for violations. This billed
passed in the house alone.

H.R. 801 Rep. Greenwood Cloning Prohibition Act of 2003.

(R-PA) This bill will amend the FDA regulations to include the prohibition
of reproductive cloning and require researchers to register in
order to perform human SCNT. It applies civil and criminal
penalties to anyone who violates the law.

H.R. 916 Rep. Stearn (R-FL) Human Cloning Research Prohibition Act.
The prohibition of using the use of federal funds to do SCNT to
produce an oocyte.

H.R. 3960 Rep. Millender-McDonald  Stem Cell Replenishment Act of 2004.

(D-CA) The authorization of federal funds for research on human

embryonic stem cells regardless of the date they were derived.

H.R. 4531 Rep. Ackerman (D-NY) Ronald Reagan Memorial Stem Cell Research Act of 2004.
Authorizes the federal funding of embryonic stem cell research
regardless of the date of derivation. $87 million will be
appropriated for FY 2005.

H.R. 4682 Rep. Castle (R-DE) Stem Cell Research Enhancement Act of 2004.
The authorization of federal funds for research on human
embryonic stem cells irregardless of the date they were derived.
All embryos must be from donated excess from IVF clinics.

H.R. 4812 Rep. Deutsch (D-FL) Stem Cell Discovery Through Diversity Act.

Authorizes the federal funding of embryonic stem cell research
regardless of the date of derivation. Funds may not be used to
derive such cells from embryos. There will also be a new office
known as the "Ronald Reagan Office of Human Stem Cell
Research" at the NIH.

deadlock has virtually left the privately funded research involving embryonic stem cells
and human cloning completely unregulated.

Momentum for expanding federal funding for embryonic stem cell research began to
build again as the 2004 presidential campaigns kicked into gear. In April of 2004, 206
members of the House of Representatives (out of 435) signed a letter to President Bush
urging him to expand the current federal policy on embryonic stem cell research to
include new lines developed after August 9, 2001. Following the House’s lead, the
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Senators that advocated embryonic stem cell research also wrote a letter to President
Bush with 58 signatures (out of 100). On May 10, 2004, former First Lady, Nancy
Reagan publicly supported embryonic stem cell research at a fundraiser for juvenile
diabetes. Although, privately she had supported the research with personal letters to
congressmen, this was her first public statement on the topic. Nancy Reagan and the
Reagan family are often thought of as icons for the Republican Party and conservative
ideals. This public acceptance led the way for other Republicans to support the issues.
One month later, President Reagan, a victim of Alzheimers, passed away. Stem cell
research was immediately brought into the forefront as a campaign issue for the 2004
election. Senator Kerry supported the expansion of the research, while the President
Bush explained his current policy and promised to maintain the status quo.

With the return of President Bush to office in 2005, the possibility for changing the
current federal policy seems unlikely. However, with or without the expansion of federal
funding, some states (such as California, Michigan, and Arkansas) are beginning to pick
up the reigns by passing their own laws related to embryonic stem cell research (see
page 15 “State Cloning Legislation”). In November 2004, Californians approved
Proposition 71, or the California Stem Cell Research and Cures Initiative, which called
for the creation of a “California Institute for Regenerative Medicine” and authorized $3
billion of state funds to support the effort over the next five years. The proposal also
established the right to conduct embryonic stem cell research in California, but prohibits
reproductive cloning. President Bush’s policy only limits federal funding, but does not
make the research itself illegal therefore the states are able to determine how they wish
to regulate and fund research using state funds. California’s new proposition allows the
use of state funds to support embryonic stem cell research regardless of the date the
cells were generated, to create new cell lines, and to use SCNT to create cell lines with
specific genes. This new institute is expected to attract stem cell researchers and
investors to California allowing it to corner the market on any promising findings.

Summary

The debates on stem cell research essentially started in 1997, after the first mammal,
“Dolly,” was cloned. Through the past 7 years, the United States government has not
been able to agree on the best policy. The Bush Administration put into place a policy,
which allows some research to proceed, but it failed to address the research that is
taking place with private and other non-federal funds. The issue has also produced a
stalemate in Congress on whether to allow the federal funding of embryonic stem cell
research to be expanded. Whether we should fund embryonic stem cell research and
therapeutic cloning and how to regulate the current research done with private funds are
guestions the next Congress and Bush Administration will need to address.
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Effects of President Bush’s Stem Cell Policy

In an effort to appease the advocates for embryonic stem cell research, but still stay
true to his conservative base, President Bush allowed federal funding of research on
human embryonic stem cells derived on or before August 9, 2001. At the time of the
announcement, the NIH believed that there were 60-75 lines which met the qualification
for federal funding. Since the announcement, scientists have found several problems
with the cell lines which were approved:

1. Currently there are only 22 lines available for distribution by the NIH. Many of
the other cell lines were either unavailable to researchers or had contamination
problems, chromosomal abnormalities, or were unstable.

2. All the cells had been created using mouse cells; therefore, they cannot be
used in humans for fear of spreading mouse viruses in humans. It also has
been shown recently that all the lines tested contained mouse proteins on their
surface which causes them to be rejected by the immune system in a human.
This means the cells are unlikely to ever be used for medical purposes.

3. Older cell lines are more susceptible to chromosomal abnormalities than newer
lines. So over time, the current stem cell lines will degrade and are not
medically viable.

4. Several of the lines have been difficult to grow, giving them very limited uses.

5. Each approved cell line has the propensity to grow into only one specific cell-
type. This decreases the breadth of research opportunities for scientists.

6. The cell lines lack genetic diversity necessary to create therapeutic treatment
for a broad number of patients

7. There is an absence of disease-specific cell lines, thereby limiting stem cell
research on genetic diseases.

Improvements in how scientists can grow the cells in vitro have made new cell lines
created in other countries and from private funding (how numbering over 150 lines)
more appealing than the lines approved for federal funding. This discourages scientists
from using the cell lines, applying for the federal funds, or even entering the field. Most
scientists, especially new faculty and graduate students, rely heavily on public funding
during their careers.

This policy also limits the availability of subsequent discoveries to the general public.
Since private firms will own any therapies derived from such research and may charge
heavily to recoup their investments, they have no incentives to publicly release their
data.
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