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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 

TO: 

FROM: 

OMB CONTACT: 

SUBJECT: 

DEADLINE: 

I Legislative LiaisonO^ficer - See Distribution below 

"paneTfeForS^ren (for) Asi^i^finTbirector for Legislative Reference 
Robert J . Pellicci 
PHONE: (202)395-4871 FAX: (202)395-6148 
HHS Oversight Testimony on the promise of stem cell research 

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

• 
In accordance with OMB Circular A-19, OMB requests the view/s 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 
XIII of the Omnibus Budget Reconciliation Act of 1990. 
COMMENTS: Hearing is before the Senate Appropriations Subcommittee on Labor, Health and 
Human Services, Education, and Reiated Agencies on Wednesday, December 2nd at 9:30 a.m. NIH 
Director Varmus will be the Adsministration witness. 
DISTBIBUTION LIST 
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61-JUSTICE - L. Anthony Sutin - (202) 514-2141 
95-Office of Science and Technology Policy - Jeff Smith - (202) 456-6047 
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EOP: 
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Daniel N. Mendeison 
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Joshua Gotbaum 
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Jeanne Lambrew 
Charles E. Kieffer 
Robert G. Damus 
Peter Rundlet 
Barry T- Clendenin 
Richard J . Turman 
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Rachel E. Levinson 
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LRM ID: RJP345 SUBJECT: HHS Oversight Testimony on the promise of stem cell research 

RESPONSE TO 
LEGISLATIVE REFERRAL 

MEMORANDUM 

If vour responae to this request for views le short (e.g.. concur/no comment), we prefer that you respond by 
e-mail 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 legislative assistant. 

You ™"y^j'"^JJJJ°'J|^^'3,yj^,g,j^^^y.g jj^^rt line (you will be connected to voice maU If the analyst does not 

answer); or 
(2) sending us a memo or letter 

Please include the LRM number shown above, and tho subject shown below. 

TO: Robert J . Pellicci Phone: 395-4871 Fax: 395-6148 
Office of Management and Budget 
Branch-Wide Line (to reach legislative assistant): 395-7362 

FROM: 

(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 Comment 

See proposed edits on pages 

Other: 

FAX RETURN of pages, anached to this response sheet 
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Mr. Choirman and Mcmbecs of th. a-b«oiu«ittee, I em HaxoW V«mn.v Dir«tot of flic Naticmal 

Institutes of IIcaMx. I am pleased tc appear befiDW you to discuss «c*nt published reports on tbe 

isolation and ptopogation ofthe fc« human pluripotert stem cell lines. lUese findings, iqxated 

hy Dm. Ocarhatt from .Johns Hopkins Universily and Jamci TlioiMon fiom the Vmvcaity of 

WisconsiiL bring medical leseaich to the edge of a new ft^ 

Ths dev elopment of human pluripotent Bt«m cell lines deserves «tensive scmtiny by Ae 

scientific community, further evaluation ofthe promise ofthe research, and carefcl consideration 

ofthe ethical and legal issues. I waat to thank you for the oppoituaity to discuss tMsimpon^ 

issue with you and the Members of this Suboommiltec. 

Why the excitement? For the finst time, scientists have obtained human pluripotent stem cells -

cells that can give rise to many types of cells in our body. Let mc briefly describe these 

e}q>eTlznents. Dr, nwmson and cowuitors derived pluripotoni stem cdls liwn embiyos donated 

hy wjuples undergoing infertility treatmoil. These cells were grown in culture and found to 

divide indefinitely and have the ability » form eeUs ofthe ihree nuqor tissue types. The ability 

ofthe cells to speaaWm irrto the three m̂ or diiflues lypei is an important indicator that these cells 

are pluripotent. Dr. Gearhart and his cownters derived plnripotent stem cells fitom fetal Rpnadal 

Tissue destined to form geim cells. When grown in culture, these cells leseroble otiier types of 

pluripotent stem cells in thai they, like the cells ftom Dr. Thomson's work, also can develop into 

cells ofthe three m̂ or tissue types. 

What Arc Stem Cells? 

As policy makers proceed to consider the issues raised by this teseaich, it is absolutely essential 

to clarify terms and definitions. To fully understand the significance of this work and its 

potential opplicotioii to heolih trad disease, it is uzqwrbmi. to undafblanU (he ouluie ufi* BUKU MU. 

Stem cells aic the cells of an organism that con give ziae to otiw types of cells. Tiirough 

processes we are only beginning to tmdetstand, primitive stem cells can be stimulated to become 

speciali2ed. so that they are precursors to any one of many different cell types such as muscle 
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cclla, skin ecus, nerv̂  ceUs, liver cell*. Unia- tl»e stem cell, from v*ieh ih«y «o derived, those 

spccialiied cell* are "committed" to a paxlieulor fimction. 

All stem cells have the capability of aelf-renewal, i.e. they can conlinuaUy lepioduce themselves. 

CelUfiomtheveiyeariie8tem\wo(uptoaboutthel6ceUstage)aietotipot̂  Tl̂ y 

arc •'totally potent" or totally capable of forming aU cells ofthe body, including ibe cells Tequired 

to support embryonic and fetal devclqpmcDL Each ceU of dris eariy emb̂ ro has the potential to 

develop into a child. 

After afew days of development, the eariy embiyo fwms ahoUow baU of cells, called a 

blDfltocyat Tins ia the next stage of embryonic development The clustered cells within diis ball 

arc called the inner ceU mass. The ceils in the tanerceU mass arc not totipotent. Radier, they arc 

pluripotent. Pluripoieni stem cells are more "commiued" than totipotent stem cells. These cells 

do not have die potential to form a child, because they do not have the capacity to giw 

cells ofthe placenta or odier extraembryonic tissues necessary for implantatioa nor can tĥ y 

support fetnl development in tlie wwih. This in an extremely important difference between 

totipotent and plenipotent cells. 

During fetal development, pluripotent stem cells become even more committed, i.e, they have the 

capacity to forai only a few different kinds of cells. But they do have the potential to develop 

into a &w different cell types. For example, hematopoietic stem colls can fonn aU the blood 

cells, but no other tissue types. The adult human being continues to harbor many stem cells 

responsible for the body's ability to rqwr itself Stem cells that pemiit new skm growth and 

renewal of blood cells are two examples. 

Potential AppUcatloiis of Flurlpotcnt Stem CeUs 

These axe several important reasons why die isolatLon of human pkuipotent stem cells is, indeed, 

big news for science and fi>r the futtne of public heaUi. At the niKist fundamental level. 
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pluripotent stem cells could h«lp i« to uuderstend <he complex events dtat oocur during hutoan 

development. How would we occomplisb this? A primary goal of this woric would be the most 

basic of research - the identification of 4ie laetDis involved in the cdlnlar dedskm-making 

pmceiw tbat detennines cell specialization. We know that tuning genes on and off is central to 

this pracess, but we do not know much about these "decisian-making" genes or ̂ iiat toms them 

on or o£L Some of our most serious diseases, like cancer, are due to abnormal cell diifeientiation 

andgtowth. A deeper understanding ofnomialceUipipcnseswiUaUow us to fiii&er delineate 

the fundamental einns that cause these deadly illnesses. 

Human pluripotent stem cell research could also dramatically change die way we develop drugs 

and tost them fbr safety and efficacy. Radier than evahiatingsaftty and efficaey of a eandtdaie 

drug in an animal model of a human disease, these drugs could be testtd against a human cell line 

that had been developed Ui mimit; the illsTTty pxocesses. lliia would not xcplosc 'whole aninial 

and human testing, but it would streamline die road to discovciy. Only the most effootive and 

safest OEmdidate would be likely to graduate to whole- am"*«l and then >iiminn testing. 

Perhais tiie most far-reaching potential qiplication of human pluripotent stem cells is the 

gcneiatiaii of cells and tissue that could be used for tzan̂ lantation, so-called cell ttAtapies. 

Many diseases and disorders result fiom disnqition of cellular function or destruction of tissues of 

the body. Today, donated organs and tissues are ofbn used to replace the fimction of ailing or 

destroyed tissue. Unfortunately, the number of people snffating fiom these disorden tn outstrips 

the Qumbô  of oigans available for transplantarion. Phn̂ xHeot stem cells stimulated to develop 

into specialized cells ofiei the possibility of a renewaUe source of rqilaceroent cells and tissue to 

izeat a myriad of diseases, conditions and disabilities including Paridnson's and Aldeimer's 

disease, spinal cord mjury, stroke, bums, heart disease, diabetes, osteoardsiiis and rfaeumasold 

artbfitis. There t« almost no realm of medicine diat might not be touclKd by tfaii iimovalion. Let 

me oKpaod on two of these examples. 

• Transplant of healthy heart muscle cells could provide new hope for heart attack 
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vicdme. The hope i« U> develop heart mtiaok cells frnm human pluripctoot stem eells 

and transplant diem into die foiling heart muaele in order lo augment the fimction of 

die heart. Preliminary work in mice and other animals ha.f demonstrated dial healthy 

heart muscle cells tiansplanled into the heart sucoessfiiUy icpopulate the heart tissue 

and integrate vith tiic host cells. These ejcperiments show tiiat this type of 

tranqilantarion is fisaslble. 

In tiie many individuals who suffa fiom Type I diabetes, the production of insub̂  

tiie pancreas by specialized cells called islet cells is disrapted. There is evidence ihat 

transplantatiQn of eilher the entire pancreas or isolated islet ceils could mitigate die 

need for insulin injections. Isk* cell lines derived fiom human phir̂ otenl Stem ceUs 

could be used for ihis critical research and, ultimately, for transplantation. 

Wbae I have tafceu this opportunity to OOliioc the promise of ddl leacarch, there X 

done before we can realize diese innovations. First, we must do die basic research to understand 

the celTiillar eventfi that lead tn ceil f̂ ialixarion in lbs human, so that wc can direct these 

pluripotent stem cells to become Has type(s) of tissue needed for transplantation in great nnmbers. 

And befoie we can use these cells for tiansplantatian, we must overcome the well-known 

problem of immune rejection. Because human pluripotent stem cells derived from embiyos or 

fetal tissue would likely be genetically different fiom tiie recipient, future research would need to 

focus on modifying human pluripoiant stem eells to minimize tissue incompatibility. Tbetie 

challenges, though significant, are not insunnountable. Then, once the sdence is sufficiently 

clarified, technological challenges remain before these discoveries can be imoipoiated into 

clinical practice. 

How An* Pluriputmt Stvia Celb Produswd? 

There are several ways to produce human pluripoteni stem ceUs. These mediods have been 

developed over the past 17 years by researchers working witii animals. The work you will hear 
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llbout today builds cn this impurtaot basic anioial research. 

As I mentioned earlier, one method of creating these pluipatent stem cdls was desolbed by Dr. 

Hiomson and bis coworkers. Ihey first used these techniques to make stem cells fiom Don-

fauman primates. In the most recent work, tiuy used inter cell mass cells fiom blastocytf stage 

human embryos that were created in tbe course of infertility txeatment and donated by cmiples for 

lesearch to derive stem cells. The reseaidiexs allowed cell division to continue in culture to flie 

blastocyst stage and then removed tiie inner cell mass, v/tach was cultured to doive pluripotent 

stemcdls. 

Pluripotent stem ceils can also be derived fiom £e1al tissue. Dr. Gcaihart and ooworken isolated 

primordial germ ceUs, tbe cells tbat will go on to become eggs and sperm, fiom 3-9 week old 

&ial tissue obtained after pnsgiuinuy lenninBlion. When grown in culture, these stem cells appear 

to be pluripotent 

Tt may aim be possible to make human pliBxpotent stem eeHs by using somatie cell nuclear 

transfer - the technology that received so much attention with tiie announcement cf ti» cloning 

ofthe sheep, Dolly. Although there has been no sdesdific publication of this to date, presumably 

any cell fiom the human body (except tbe egg or spenn cell) could be fused wrtii an enuclealed 

egg cell and stimulated to retiim to highly immature, pltiripoteot and possibly totipotat state. 

The Role ofthe Federal Government 

SOTE: A passagp may be added here cimcernlngfsderal fimding of research ntUizing subsequirU 

generations of stem cells pending disatsstons VfUh the Office of General CotmseL 
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Sununary 

The development of coU lines tiiat may produce ahnost evwy tissue of tiic body is an 

impiecedented scientific brcakflnoiigb. It is not too unrealistic to say fiat tiiis research has tiie 

potential to revolutionize tiie practice of medicine and improve the quality and length of life for 

our children and our children's children. 

Mr. Chairman, I am gratefiil to you for providing a forum to present information about this 

promising arena of science andmedidnc. I would be pleased to answer any questions youmighl 

have. 

TniPii p . w 
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