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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND-BUDGET
Washington, D.C. 20503-0001
Monday, November 30, 1998

%
LEGISLATIVE REFERRAL MEMORANDUM Gé\
Y

TO: Legislative Liajson Officer - See Digtribution below

FROM: anet R. Forsgren (for) A
OMB CONTACT: Robert J. Pellicci

' PHONE: (202)395-4871 FAX: (202)395-6148
SUBJECT: HHS Oversight Testimony on the promise of stem cell research

irector for Legisiative Reference

DEADLINE: 10:00 a.m. Tuesday, December 1, 1998

in accordance with OMB Circular A-19, OMB requests the views of your agency on the above
subject before advising on its relationship to the program of the President. Please advise us if this
item will affect direct spending or receipts for purposes of the "Pay-As-You-Go" provisions of Title
Xl of the Omnibus Budget Reconciliation Act of 1990.

COMMENTS: Hearing is before the Senate Appropriations Subcommittee on Labor, Health and
Human Services, Education, and Related Agencies on Wednesday, December 2nd at 9:30 a.m. NIH
Director Varmus will be the Adsminigtration witness.

DISTRIBUTION LIST

AGENCIES:

61-JUSTICE - L. Anthony Sutin - (202) 514-2141

95-Office of Science and Technology Policy - Jeff Smith - (202) 456-6047
29-DEFENSE - Samuel T. Brick Jr. - (703) 697-1305

129-VETERANS AFFAIRS - John H. Thompson - (202) 273-6666

EOP:

KAGAN_E
¢ Sylvia M._Mathews
Daniel N. Mendelson
JENNINGS_C
Joshua Gotbaum
drienne C. Erbach
Jeanne Lambrew
Charles E. Kisffer
Robert G, Damus
Peter Rundiet
Barry T. Clendanin
Richard J. Turman
Marc Garufi
Rachel E. Levinson

James J. Jukes
Janat R. Forsgren
Kate P. Donovan
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LRM ID: RJP345 SUBJECT: HHS Oversight Testimony on the promise of stem cell research

RESPONSE TO
LEGISLATIVE REFERRAL
MEMORANDUM

If your response to this request for views Is short {e.g., concur/no comment), we prefer that you respond by
e-mall or by faxing us this response sheet. If the response is short and you prefer to call, please call the
branch-wide line shown below {(NOT the analyst's line} to leave a message with a leglslative assistant.

You may also respond by:

{1) calling the analyst/attarney's direct line (you will be connected to voice mall if the analyst does not
snswer); or

{2) sending us a memo or letter
Piease include the LRM number shown above, and the subject shown below.

TO: Robart J. Pelliccl Phone: 395-4871 Fax: 395-6148
Office of Management and Budget _
Branch-Wide Line (to reach legislative asslstant): 395-7362

FROM: (Date)

{(Name)

{Agency)

(Telephone)

The following Is the response of our agency to your request for views on the above-captloned subject:
Concur
_____No Objection
No Commaent
See proposed edits on pages

Other:

FAX RETURN of pages, attached to this response sheet
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National Institutes of Health

DECEMBER 2, 1998
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Mr. Chairman and Memnbers of the Subcommittee, I em Harold Varmax, Directar of the National ﬁr
Institutes of Ilcalth. I am ploased to appear before you to discuss recent published reports on the

isolation and propagation of the first htunan plunpotent gtem cell linex. 'Ihese findings, reparted

by Drs. Gearhart from Jahns Hopkins University and James Thomson from the University of

Wisconsin. bring medical research to the edge of @ new frontier that is extraordinarily promising.

The development of human pluripotent stem cell lines degerves extensive scautiny by the

scientific community, further evaluation of the pronyise of the resesrch, and careful consideration

of the ethical and legal issues. 1 want to thank you for the opportunity 1o discuss this important

issue with you and the Members of this Subcommittee.

Why the excitement? For the first time, scientists have obteined buman pluripotent stem cells -
cells that can give rise to many types of cells in our body. Let me briefly describe these
experiments. Dr. Thomson and cownrkers derived pluripotent sicu cells froa embryos donated
by wuples undergoing infertility treatment.  These cells were grown in culturc and found to
divide indefinitely and have the ability to form cells of the three major tissue types. The ability
of the cells to specializa irto the three major tirsuss types is an important indicator that these cells
are pluripotent. Dr. Geathart and his coworkers derived pluripotent stem cells from fetal gonadal
dssue destined to form germ cells. When grown in culture, these cells resemble other types of
pluripotent stem cells in that they, like the cells from Dr. Thomson’s work, also can develop into
cells of the three major tissue types.

What Are Stem Cells?

As policy makers proceed to consider the issues raised by this research, it is absolutely essential
to clarify terms and definitions. To fully understand the significance of this work and its
potential application to health and disease, it is impurtmt (o undenstand the witure vl s uunn voll.
Stem cclls arc the cclls of an organism that can give rise to other types of cells. Thirough
processes we are only beginning to understand, primitive stem cells can be stimulated to become

specialized, so that they are precursors to any one of many different cell types such as muscle
-1-
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cells, skin ocils, nerve cells, liver cells. Unlike te slem cells from which they arc derived, those
spevialized celis are “committed” to 8 particuler function.

All stem cells have the capahility of self-renewal, i.e., they can continually reproduce themselves.
Cells from the very earliest embryo (up 1o about the 16 cell stage) are totipotent stem cells. They
are “totally potent” or totally capable of forming all cells of the body, including the cells required
to support embryonic and fetal development. Each cell of this early cmbryo bas the potential to
develop into a child.

After a few days of developraent, the early embryo forms a bollow bell of cells, called a
blastocyst. This is the next stage of embryonic development. The clustered cells withir this ball
are called the inner cell mass. The cells in the inner cell mass are not totipotent. Rather, they arc
pluripotent. Pluripotent stem cells are more “eommitied” (e totipotent stem cells. These cells
do not have the potential to form a chﬂd,beumethcydonothavcthccapeoitytqgiveﬁsnolhe

~ cells of the placenta or other extracmbryonic tissues necessary for implantation nor can they
support fetal development in tha womb. This iran extremaly important difference between
totipotent and plenipotent cells.

During fetal development, pluripotent stem cells become even morc committed, i.e, they have the
capacity to form only a few different kinds of cells. But they do have the potential to develop
;nto o fow different cell types. For example, hematopoietic stem cells can form all the blood
cells. but no other tissue types. The adult human being continues to harbormany stem cells
responsible for the body’s ability to repeir itself Stemn cells that permit new skin growth and
renewal of blood cells are two examples.

Potcatial Applicadons of Pluripotcnt Stem Cells

There are several important reasans why the isolation of humaa pluripotent stem cells is, w,
big news for science and for the future of public health. At the most fundamental level,

2-
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plwipotentstsmoellscouldhclpwtom;datmdtheeomp!exevmwmduﬁnghumm
development. [How would we accomplish this? A primary goal of this work would be the most
basic kind of research — the identification of the factors involved in the cellular decision-making
process that determines cell specialization. We_lmowﬂxatnlrningmonandoffismnualto
this process, but we do not know much about these “decision-making” genes or what tams them
on or off. Somnofowmostseﬁmdimses,ﬁkemnw,mdmmahmalceﬂdiﬁumﬁmion
and growth. A deeper understanding of riorral cell processes will allow us to further delineate
the fundamental errors that cause these deadly ilinesses.

Human pluripotent stem cell research could also dramatically change the way we develop drugs
and test thew for safety and efficacy. Rather than evaluating safety and efficacy of a candidate
drug in an animal model of 8 human disease, these drugs could be tested against a human cell line
that had been develuped w mimiy the discase processes. This would not replace whole animal
and human testing, but it would streamlinc the road to discovery. Only the most effective and
safestonﬁdidmwouldbelikﬂymgradmwwholeanhnalmdtbmhmantaﬁng.

Perhaps the most far-reaching potertial application of human pluripotent stem cells is the
generation of cells and tissue that could be used for transplantation, so-called cell therapies.

Many diseases and disorders result from disruption of cellular function or destruction of tissues of
the body. Today, donated organs and tissues arc often used to replace the function of ailing or
dastroyed tissue. Unfortunately, the mumber of people suffering from these disorders far outstrips
the aumber of organs available for transplantation. Pluripotent stem cells stimulated to develop
into specialized cells offer the possibility of a renewable source of replacement cells and tissue to
Treat & myriad of diseases, conditions and disabilities including Parkinson’s and Alzheimer’s
disease, spinal cord injury, swoke, burns, heart disease, diabetes, ostecarthritis and rheumatold
arthritis. Thbere is aliwost no realm of medicine that might not be touched by this innovation. Let
me expand on two of these examples,

J Transplant of healthy heart muscle cells could provide new hope for heart attack
' -3-
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victms. The hupe iy W develop heart muscle cells from human pluripotent stem cells
and transplant them into the failing heart muscle in ordet o augment the function of
the heart. Preliminery work in mice and other animals has demonsuated that healthy
heart muscle cells transpianted into the heart successfully repopulate the heart tissue
and imtegrate with the bost cells. These experiments show that this type of
transplantation is feasible. '

. hthcmanyindividua]swhoaﬂaﬁomTypeIdiabetes,theprodﬁcﬁonofmmhnby
the pancreas by specialized cells called islet cells is disrupted. There is evidence that
transplantation of either the entire pancreas or isolated islet cells could mitigate the
need for insulin injections. Islet cell lines derived from human pluripotent stem cells
could be used for this critical research and, ultimately, for transplantation.

While T have taken this opportunity to outline the promise of this rescarch, there is much to be
done before we can realize these innovations. Firet, we must do the bagic research to understand
tha callllar events that lead tn cell specialization in the luman, 50 that we can direct these
phuripotent stem cells to become the type(s) of tissue needed for transplantation in great numbers.
And before we can use these cells for transplantation, we must overcome the well-known
problem of immune rejection. Because human pluripotent stem cells derived from embryos or
fetal tissue would likely be genetically different from the recipient, future research would need to
focus on modifying human pluripotant stem cells to minimize tissue incompatibility. These
challenges, though significant, are not insurmountable. Then, once the science is sufficiently
clarified, technological challenges remain before these discoveries can be incorporated into
climical practice.

How Arv Pluriputent Stem Celly Produced?

There are several ways 10 produce human pluripotent stem cells. These methods have been
developed over the past 17 yeambymchasworldngwiﬁmimﬂs.l The work you will hear

e
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about today builds on this impurtant basic animal resesrch.

As ] mentioned earlier, one method of craating these pluipotent stem cells was described by Dr.
Thomson and his coworkers. They first used these techniques to make stem cells from non-
humzn primates. In the most recent work, they used inmer cell mass cells from biastocyst stage
human embryos that were created in the course of infertility treatrnent and donated by couples for
research to derive stem cells. The rescarchers allowed cell division to continue in culture to the
blastocyst stage and then removed the inner cell mass, which was cultured to derive pluripotent
stem celis.

Plusipotent stem cells can also be derived from fetal tissue. Dr. Gearhart and cowarkers isolated
primordial germ cells, the cetls that will go on to become eggs and sperm, from 5-8 week old
feral tissue obtained after pregnancy tennioation. When grown in culture, these stem cells appear
t be pluripotent. |

Tt may also he possible to make human pluripotent stem cells by using somatic call auclear
transfer -- the technology that received so much antantion with the announcement of the cloning
of the sheep, Dolly. Although there has been no scientific publication of this to date, presumebly
any cell from the human body (except the egg or sperm cell) could be fused with an enucleated
egg cell and stimulated to return to highly immature, pluripotent and possibly totipotent state.

The Role of the Federal Goveroment

NOTE: A passage may be added here concerning federal funding of research wtilizing subsequm‘.
generations of srem cells pending discussions with the Office of General Counsel.
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Summary

The development of cell lines thst may produce almost every tissue of the hady is an
unprecedented scientific breakthrough. It is not tno unreslistic to say that this research has the
potential to revolutionize the practice of medicine and improve the quality and length of life for
our children and our children’s children.

Mr. Chairman, I am grareful to you for providing a furum to preseat information about this

promising arena of science and medicine. I would be pleased to answer any questions you might
have.

TTATAI P.MAS
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