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Scope Note Î¹Î³

The Human Genome Project
SHARON J. DURFY AND AMY E. GROTEVANT

In recent years, scientists throughout the world have embarked upon a long-
term biological investigation that promises to revolutionize the decisions people
make about their lives and lifestyles, the way doctors practice medicine, how
scientists study biology, and the way we think of ourselves as individuals and as
a species. It is called the Human Genome Project, and its ultimate goal is to map
and determine the chemical sequence of the three billion nucleotide base pairs
that comprise the human genome. The feat is expected to take about fifteen years
(see General Surveys).

These three billion base pairs include an estimated 50,000 to 100,000 genes.
The rest of the genome Â—perhaps 95 percent of itÂ—is nongenic sequences with
unknown function, sometimes called "junk." Determining the order and orga-
nization of all this material has been likened to tearing six volumes of the En-
cyclopaedia Brittanica into pieces, then trying to put it all back together to read
the information (Surveys: Hall 1990). The effort could be well worth it, many
scientists say, because it is expected to yield major insights into many common
and complex diseases, including cancer, cardiovascular disease, and Alzheimer's
disease (Debate: Dulbecco 1986; Koshland 1989).

The Human Genome Project is not without controversy, however (Debate:
Davis 1990; Leder 1990; Rechsteiner 1990). Many scientists fear that funding
for it will be diverted from other areas of research, rather than obtained from
new funding sources. This has enlivened the debate about the relative value of
"big" versus "small" science. Also, the value of undertaking a complete sequencing
of the genome has been questioned, especially given the high proportion of non-
genic sequences.

Advocates of the effort converted many critics by making two alterations in
the original plan. Plans were included to simultaneously determine the nucleotide
sequence of the genomes of other organisms; this provides comparisons and points
of reference for the human sequence (U.S.: NIH/DOE 1990). Second, in response
to concerns about the high cost of developing technology to sequence the whole
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genome, the focus moved from large-scale sequencing to mapping the genome,
which would hasten the search for disease genes (U.S.: NIH/DOE 1990).

The ideal map would be both genetic, locating DNA markers, or signposts, at
closely spaced intervals along the chromosomes^ and physical, indicating the exact
distance between these markers (Map: McKusick 1991). Since 1973, Human
Gene Mapping workshops (HGM) have been held at least every two years to
locate, compare, and compile genetic markers. This information is published and
is accessible through Genome Database at Johns Hopkins University (McKusick
1991). The most recent Human Genome Mapping workshop was held in August
1991, at which the Human Genome Organization (HUGO) began to assume
increased responsibility for coordination of the international mapping effort (Sur-
veys: Maddox 1991).

HISTORICAL BACKGROUND OF THE UNITED STATES EFFORT

The first serious discussions about sequencing the entire human genome oc-
curred at a workshop at the University of California at Santa Cruz in 1985 (U.S.:
Sinsheimer 1989). A second workshop, organized by the U.S. Department of
Energy (DOE) and held in March 1986, addressed the feasibility of an organized
program (U.S.: DOE 1986). Shortly thereafter, DOE instituted its own genome
project (U.S.: DOE 1987). Reports in early 1988 from both the National Research
Council (NRC) of the National Academy of Sciences (NAS) and Congress' Office
of Technology Assessment (OTA) (U.S.: NRC 1988; OTA1988) served as catalysts,
and in fiscal year 1988, the U.S. Congress officially launched the Human Genome
Project by appropriating funds to both the Department of Energy and the National
Institutes of Health (NIH).

To avoid potential congressional "meddling" (U.S.: Roberts 1988), NIH and
DOE drafted a memorandum of understanding for interagency coordination in
October 1988 (U.S.: NIH/DOE 1990). The agencies then created both separate
and joint committees, and working groups to administer the project. NIH estab-
lished the Office of Human Genome Research in 1988 (directed by James D.
Watson) to plan and coordinate NIH genome activities. That office has evolved
into the National Center for Human Genome Research (NCHGR), an independent
funding unit with authority to award grants and contracts (U.S.: Watson 1990).

DOE's activities are centered around three National Laboratories respected for
their expertise in technology and technology development. David Galas, the as-
sociate director of Health and Environmental Research, the agency which oversees
the DOE genome project, directs the program (U.S.: Roberts 1991); it is coor-
dinated and managed by a Program Management Task Group and a Human
Genome Coordinating Committee (U.S.: DOE 1990).

NIH and DOE jointly published a report in April 1990 setting out the goals
for the U.S. Human Genome Project in the following five years, and describing
the relationship between the two agencies and their respective sub-committees
and working groups (U.S.: NIH/DOE 1990).
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INTERNATIONAL INVOLVEMENT

International interest and involvement have steadily increased in the last few
years. The programs of the countries involved vary, depending on their particular
concerns, capabilities and funding. For example, while the United States and Japan
seem to be focusing on complete mapping and sequencing, Germany, Italy, and
the United Kingdom are emphasizing databases and data management. Denmark,
in contrast, is concentrating funding on technology designed to fight genetic disease
(International: McLaren 1991).

The European Community (EC) is also playing a role in the Human Genome
Project. In 1988, the EC introduced a proposal entitled the "Predictive Medicine
Programme." A few EC countries, notably Germany and Denmark, claimed the
proposal lacked ethical sensitivity; objections to the possible eugenic implications
of the program were especially strong in Germany (International: Dickson 1989).
The initial proposal was dropped but later modified and adopted in 1990 as the
"Human Genome Analysis Programme" (International: Dickman and Aldhous
1991; Ferguson-Smith 1991). This program committed substantial resources to
the study of ethical issues (International: Council of the European Communities
1990).

Two reports commissioned by Germany describe research activity throughout
Europe (International: Academia Europaea 1991; Dickman and Aldhous 1991;
European Science Foundation 1991). The U.K. Medical Research Council also
has reviewed world-wide genome research (International: McLaren 1991).

The need for an organization to coordinate these multiple international efforts
quickly became apparent. Thus HUGO, which has been called the "U.N. for the
human genome," was born in the spring of 1988. Composed of a founding council
of scientists from seventeen countries, HUGO's goal is to encourage international
collaboration through coordination of research, exchange of data and research
techniques, training, and debates on the implications of the projects (International:
Bodmer 1991).

It has been suggested that the Human Genome Project will benefit not only
industrialized countries but developing nations as well (International: Watson
and Cook-Deegan 1990; Allende 1991). In an effort to include these countries
in the project and discussions about it, UNESCO assembled an advisory committee
in 1988, to examine UNESCO's role in facilitating international dialogue and
cooperation (International: Grisolia 1991).

Eight countries have formal genome programs: the United States, Japan, the
Soviet Union, Denmark, France, Germany, Italy and the United Kingdom. The
Netherlands is planning a program, and projects are at some stage of development
or consideration in Australia, Canada, Chile, Sweden, Korea, and New Zealand,
and in other Latin American and Nordic countries (International: McLaren 1991).
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ETHICAL, LEGAL AND SOCIAL ASPECTS

The Human Genome Project has generated widespread interest in a large spec-
trum of questions regarding the ethical, legal, and social implications of the
existence and use of human genetic sequences. Many groups concur that se-
quencing the human genome does not raise ethical questions in and of itself (see
Position Statements). Questions center on how the information is used and its
implications for individuals, society and the human species (Ethics: Annas 1990).

It is generally accepted that the questions raised by the accessibility of and
increase in information generated by the Human Genome Project are not new
(Ethics: Macklin 1985; Murray 1991). Rather, the volume, variety, and the ease
with which such information can be obtained, and the vast number of people
affected, make it imperative that the possible use or misuse of the project's findings
be anticipated and addressed (see Position Statements).

The ability to generate any individual's genetic profile raises important questions
of privacy, confidentiality, ownership and autonomy. How should information
be protected? Who should have access to the information and under what cir-
cumstances? What rights, if any, do employers, insurers, and family members
have to an individual's genetic information?

Diagnosis of many genetic disorders will be possible before treatment becomes
available. How will we resolve dilemmas raised by such a gap? (Ethics: Juengst
1991).

In addition, the potential trend towards understanding diseases or traits in
genetic terms may raise questions about human nature and our fundamental beliefs
about ourselves and our species (Ethics: Charlesworth 1990; Lammers and Peters
1990; Murray 1991). Will we view an individual as merely a product of interacting
genes? How will we define normalcy, abnormalcy, or disability? (Ethics: Annas
1990; Capron 1990).

The recognition of the importance of such questions, and the increased dialogue
surrounding them has resulted in an international commitment to and interest in
addressing issues of ethical, legal, and social import (Position Statements; Ethics:
Capron 1991). Many nations and organizations participating in the Human Ge-
nome Project have allocated funding and/or assembled committees to address
such concerns (Ethics: Aldhous 1991). It is likely that these initial efforts will
increase as national programs and the number of countries involved expands.

Below is a sample of the literature on social, political, and ethical aspects of
the Human Genome Project, and a brief listing of references on human genome
mapping.

[ 35Â° ]
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GENERAL SURVEYS

Bishop, Jerry E.; and Waldholz, Mi-
chael. Genome. New York: Touch-
stone, 1990.

Cook-Deegan, Robert M. Passion for
Life: Science, Politics and the Human
Genome. Forthcoming.

Hall, Stephen S. James Watson and the
Search for Biology's 'Holy Grail'.
Smithsonian 20(11): 40-49, Febru-
ary 1990.

Jaroff, Leon. The Gene Hunt. Time
133(12): 54-61, 20 March 1989.

Maddox, John. The Case for the Hu-
man Genome. Nature 352(6330):
11-14, 4JuIy 1991.

Wingerson, Lois. Mapping Our Genes.
The Genome Project and the Future
of Medicine. Dutton: New York,
1990.

THE DEBATE

Critics

Davis, Bernard D.; et al. The Human
Genome and Other Initiatives. Sci-
ence 249(4967): 342-43, 27 July
1990.

Leder, Philip. Can the Human Genome
Project Be Saved From Its Critics
... and Itself? Cell 63(1): 1-3, 5
October 1990.

Rechsteiner, Martin. [The Human Ge-
nome Project: Two Points of View]
(Letter) FASEB Journal4(11): 2941-
42, August 1990.

Proponents
Dulbecco, Renato. A Turning Point in

Cancer Research: Sequencing the
Human Genome. Science 231(4742):
1055-56, 7 March 1986.

Gilbert, Walter. Towards a Paradigm
Shift in Biology. Nature 349(6305):
99, 10 January 1991.

Koshland, Daniel E. Sequences and
Consequences of the Human Ge-
nome. Science 246(4927): 189, 13
October 1989.

U.S. PROJECT HISTORY

General Surveys
Cantor, Charles. Orchestrating the Hu-

man  Genome  Project.  Science
248(4951): 49-51, 6 April 1990.
Cantor, principal scientist for the De-

partment of Energy's genome project
contends that DOE and NIH are co-
operating effectively to develop orga-
nizational structures and scientific pri-
orities that will keep the project on
schedule  and within  its  budget.  He
notes that there will be small short-term
costs to traditional biology, but that the

long-term benefits will be immeasura-
ble.

Cook-Deegan, Robert M. The Human
Genome Project: The Formation of
Federal Policies in the United States,
1986-1990. (With commentaries by
Paul Berg and Ernest May.) In: Bio-
medical Politics. Edited by Kathi E.
Hanna. Washington, DC: National
Academy Press, 1991, pp. 99-175.
Cook-Deegan, of the Institute of

Medicine, building on interviews, plan-
ning documents, and scientific and lay
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literature, surveys the process in which
the genome project was conceived, for-
mulated, and approved at various levels
in federal science agencies.
Watson, James D. The Human Genome

Project: Past, Present and Future. Sci-
ence 248(4951): 44-49, 6 April
1990.
The director of the National Center

for Human Genome Research, NIH, de-
scribes the development of the Human
Genome Program, tracing it from the
"1973 birth of the recombinant DNA
revolution," through the subsequent
meetings, to the current status of NIH's
involvement in the program. He in-
cludes a brief description of interna-
tional genome initiatives and prospects
for future applications.

History (In Chronological Order)
Sinsheimer, Robert L. The Santa Cruz

Workshop Â—May 1985. Genomics
5(4): 954-56, November 1989.
Robert Sinsheimer, former chancellor

of the University of California at Santa
Cruz, outlines the thoughts and events
that led to the first discussions on se-
quencing the human genome, and pro-
vides an overview of the workshop.
U.S. Department of Energy. Office of

Health and Environmental Research.
Sequencing the Human Genome.
Summary Report of the Santa Fe
Workshop, March 3-4,1986. Los Al-
amos, NM:  Los Alamos National
Laboratory, 1986.
Sponsored by DOE, this interna-

tional workshop assessed the technical
feasibility of sequencing the human ge-
nome, its costs and benefits. Recom-
mendations from this meeting fueled in-
terest and action on a DOE human

genome project.
U.S. Department of Energy. Health and

Environmental Research Advisory
Committee. Subcommittee on the
Human Genome. Report on the Hu-
man Genome Initiative for the Office
of Health and Environmental Re-
search ("HERAC Report"). German-
town, MD: Department of Energy,
April 1987.
A specially convened subcommittee

on the human genome proposal pre-
pared this report for DOE outlining the
advantages of sequencing the human
genome, and recommending that DOE
move rapidly to fund and administer the
program.

DeLisi, Charles. The Human Genome
Project. American Scientist 76(5):
488-93, September/October 1988.
DeLisi, director of the DOE's Health

and Environmental Research programs
during the initiation of the genome proj-
ect, describes events in the early history
of the DOE genome effort. He also pro-
vides a general overview including a dis-
cussion of the expected benefits, "big"
science projects, and a description of
mapping techniques.
National Research Council. Mapping

and Sequencing the Human Genome.
Washington:  National Academy
Press, 1988.
One of the two landmark U.S. reports

that gave momentum to the genome
project, this study outlines its goals and
recommendations as well as the major
issues, including: genome mapping, se-
quencing, handling of materials and in-
formation, and strategies for imple-
mentation and management. Also
provided are helpful descriptions of the
genome program and definitions of ba-
sic genetic concepts.
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U.S. Congress. Office of Technology As-
sessment. Mapping Our Genes Â—the
Genome Projects: How Big, How
Fast? Washington: U.S. Government
Printing Office, 1988.
This second major report, released in

1988, was written in response to U.S.
Congressional interest and concern.
The report, offers a comprehensive
analysis of the U.S. genome project and
the surrounding issues, especially or-
ganization and resource allocation, in
an effort to present Congress with op-
tions for U.S. involvement and direction
in the project.
Barnhart, Benjamin J. The Department

of Energy (DOE) Human Genome In-
itiative. Genomics 5(3): 657-60, Oc-
tober 1989.
DOE's interest in genome mapping

developed from its study of genetic
damage to survivors of the Hiroshima
and Nagasaki bombings, Barnhart,
manager of DOE's genome program,
explains. This paper traces from DOE's
initial interest to the important Santa
Fe meeting in 1986, and the subsequent
reports encouraging genome research.
Also provided is an outline of aims and
objectives, communications at various
levels, budgets, and expected benefits.
Watson, James D.; and Jordan, E. The

Human Genome Program at the Na-
tional Institutes of Health. Genomics
5(3): 654-56, October 1989.
Watson and Jordan briefly describe

the history of the genome program at
NIH and the agency's plan to achieve
the goals of the initiative. The paper
covers the early discussions about the
merit of the program and funding, the
central coordination of genome pro-
grams, and the development of later
committees, working groups, and re-
lated organizations.

U.S. Department of Energy. Human Ge-
nome 1989-90 (Program Report)
March 1990. Springfield, VA: Na-
tional Technical Information Service,
March 1990.
This document is a status report on

DOE's Human Genome Program, and
includes a background to the initiative
and the focus for the next 15 years. Also
provided is a timeline of DOE's pro-
gram development, an overview of
management, research highlights, and
abstracts of current research.

U.S. Department of Health and Human
Services. National Institutes of
Health. National Center for Human
Genome Research. National Center
for Human Genome Research An-
nual Report I-FY 1990. Bethesda,
MD: U.S. National Institutes of
Health, 1990.
This annual report outlines the or-

ganizational and scientific achieve-
ments of the initial year of the Human
Genome Project. Included is a brief his-
tory of the program, plus descriptions
of progress in major areas of focus, in-
cluding: mapping; sequencing; infor-
matics; ethical, legal, and social issues;
and research training.
U.S. Department of Health and Human

Services. National Institutes of
Health. National Center for Human
Genome Research; and U.S. Depart-
ment of Energy. Office of Health and
Environmental Research. Human
Genome Program. Understanding
Our Genetic Inheritance: The U.S.
Human Genome Project: the First
Five Years, FY 1991-1995. Spring-
field, VA: National Technical Infor-
mation Service, April 1990.
This report describes the plans for the

U.S. Human Genome Project and up-
dates plans prepared by the OTA and
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NRC in 1988. Five-year goals are iden-
tified for its six components: mapping
and sequencing the human and model
organism genomes; data collection and
distribution; ethical, legal, and social
issues; research training; technology de-
velopment; and technology transfer.
Roberts, Leslie. DOE's Genome Project

Comes of Age. Science 252(5005):
498-501, 26 April 1991.
David Galas, DOE's new associate

director of health and environmental re-
search, is turning around DOE'S ge-
nome program, according to Roberts.
Under Galas, DOE has broadened its
role in the genome project, involving
itself more in the science and taking a
more interdisciplinary approach.

Additional References
Roberts, Leslie. Agencies Vie Over Hu-

man Genome Project. Science
237(4814): 486-88, 31 July 1987.

Lewin, Roger. Genome Projects Ready
to Go. Science 240(4852): 602-4, 29
April 1988.

Roberts, Leslie. NIH and DOE Draft
Genome Pact. Science 241(4873):
1596, 23 September 1988.

Cahill, George; and Hinton, Diane.
Howard Hughes Medical Institute
and Its Role in Genomic Activities.
Genomics 5(4): 952-54, November
1989.

Watson, James D.; and Cook-Deegan,
Robert M. Origins of the Human Ge-
nome Project. FASEB Journal 5(1):
8-11, January 1991.

INTERNATIONAL INVOLVEMENT

General Discussion

McLaren, Diane J. Human Genome Re-
search: a Review of European and
International Contributions.  Lon-
don: Medical Research Council,
1991. (Available from: Medical Re-
search Council, 20 Park Crescent,
London, WIN 4AL)
This report was undertaken at the re-

quest of the European Science Foun-
dation and Academia Europaea, to pro-
vide them with information required to
report on human genome research in
Europe. A comprehensive review of in-
ternational activity which surveys: ge-
nome research, countries and funding
agencies with programs or planning
programs,  national  strategies,  future
developments,  and  European  contri-
butions.

Roberts, Leslie. Carving Up the Human
Genome. Science 242(4883): 1244-
46, 2 December 1988.
Roberts discusses the "Valencia

meeting," and the agreement of the par-
ticipants that the genome project is not
a U.S. monopoly, but a project involv-
ing everyone. A brief overview is given
of genome activities in various countries
around the world.

Watson, James D.; and Cook-Deegan,
Robert Mullan. The Human Genome
Project and International Health.
Journal of the American Medical As-
sociation 263(24): 3322-24, 27 June
1990.
Watson and Cook-Deegan illustrate

the inherent international flavor of the
Human Genome Project and predict its
positive impact on disease around the
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world, especially in developing nations.
The authors outline current interna-
tional genome efforts as well as social
implications of the research, emphasiz-
ing the international nature of the proj-
ect and the need for cooperation and
interdependence.

Additional References
Academia Europaea. Research on the

Human Genome in Europe. London:
Academia Europaea, March 1991.
(Available from the Academia: 31,
Old Burlington Street, London WlX
ILB England)

Allende, Jorge E. A View from the
South. FASEB Journal 5(1): 6-7, Jan-
uary 1991.

Bayev, Alexander A. First Moves of the
USSR Human Genome Project. FA-
SEB Journal 5(1): 70-72, January
1991.

Bodmer, Walter F. HUGO: The Human
Genome Organization. FASEB Jour-
nal 5(1): 73-74, January 1991.

Dickman, Steven; and Aldhous, Peter.
Helping Europe Compete in Human
Genome Research. Nature
350(6316): 261, 28 March 1991.

Dickson, David. Genome Project Gets
Rough Ride in Europe. Science
243(4891): 599, 3 February 1989.

Dulbecco, Renato. The Italian Genome
Project. Genomics 7(3): 294-97, July
1990.

Durand, MichÃ¨le. France Launches Hu-
man Genome Program. Human Ge-
nome News 2(5): 12, January 1991.

The European Science Foundation. Re-
port on Genome Research 1991.
Strasbourg: European Science Foun-
dation, 1991. (Available from: ESF,
1 Quai Lezay-MarnÃ©sia; 67000
Strasbourg, France)

Ferguson-Smith, M.A. European Ap-
proach to the Human Gene Project.
FASEB Journal 5(1): 61-65, January
1991.

Galloway, John. Britain and the Human
Genome. New Scientist 127(1727):
41-46, 28 July 1990.

Grisolia, Santiago. UNESCO Program
for the Human Genome Project. Gen-
omics 9(2): 404-5, February 1991.

Ikawa, Yoji. Human Genome Efforts in
Japan. FASEB Journal 5(1): 66-69,
January 1991.

McLaren, Diane; Casey, Denise; and
Adamson, Anne. United Kingdom
Human Genome Mapping Project
Expands Activities. Human Genome
News 2(6): 1-3, March 1991.

Shimizu, N. The Human Genome Proj-
ect in Japan: Current Status and Fu-
ture Direction. In: Genetics, Ethics
and Human Values. Human Genome
Mapping, Genetic Screening and
Gene Therapy. Edited by Z. Ban-
kowski and A.M. Capron. Geneva:
CIOMS, 1991, pp. 33-35.

THE HUMAN GENOME MAP

General Discussion                                   250(4978): 210-12, 12 October
Culliton, Barbara J. Mapping Terra In-     1990.

cognita (Humani Corporis). Science     Culliton provides a brief panorama
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of the history of genetic mapping, from
the first description of the inheritance
of color blindness by Horner in 1876,
through improvements in methods and
techniques, to current approaches.
Joyce, Christopher. The Race to Map

the Human Genome. New Scientist
113(1550): 35-39, 5 March 1987.
Joyce compares various strategies in

developing a physical map of the human
genome and briefly discusses some of
the technology involved.
McKusick, Victor A. Current Trends in

Mapping Human Genes. FASEB
Journal 5(1): 12-20, January 1991.
McKusick, a longstanding expert in

the field of genetic disorders and author
of Mendelian Inheritance in Man, pre-
sents an historical overview and sum-
mary of the status of the human genetic
map. He also explains the methods by
which scientists incorporate and access

genetic map data and emphasizes the
importance of genetic mapping in bi-
ology and medicine.

Technical References
Human Gene Mapping 10.5. Edited by

Kenneth K. Kidd; H. P. Klinger; and
Frank H. Ruddle. Cytogenetics and
Cell Genetics 51(1-4), 1990.

McKusick, Victor A. Mendelian Inher-
itance in Man: Catalogues of Auto-
somal Dominant, Autosomal Reces-
sive and X-linked Phenotypes, 9th ed.
Baltimore: Johns Hopkins University
Press, 1990. (Also available online).

Stephens, J. Claiborne; Cavanaugh,
Mark L.; Gradie, Margaret L; Ma-
dor, Martin L.; and Kidd, Kenneth
K. Mapping the Human Genome:
Current Status. Science 250(4978):
237-44, 12 October 1990.

ETHICAL, SOCIAL, AND LEGAL ISSUES

Annas, George J. Mapping the Human
Genome and the Meaning of Monster
Mythology. Emory Law Journal
39(3): 629-64, Summer 1990.
Law professor Annas states that a

project like mapping the human ge-
nome needs to confront "mythical drag-
ons with knowledge" and needs to an-
ticipate the "real monsters: the value
conflicts that new knowledge pro-
duces". Using literary examples to
frame the debate, he presents a brief
discussion of the genome project, pro-
vides an analysis of three levels of re-
lated legal and ethical issues (individual/
family, society, and species) and finally
suggests strategies for regulation of ge-
netic technology.

Capron, Alexander Morgan. Which Ills
to Bear?: Reevaluating the 'Threat'
of Modern Genetics. Emory Law
Journal 39(3): 665-96, Summer
1990.

Capron contends that we have mis-
directed our fears at the threat of genetic
engineering (gene therapy) and the Hu-
man Genome Initiative, when we
should be more concerned with the is-
sues raised by genetic screening. The
author gives special attention to the var-
ious types of screening and how it re-
lates to insurability and employa bility,
and suggests regulatory measures along
with a general reworking of how we
think about normality and abnormality.
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Charlesworth, Max. Human Genome
Analysis and the Concept of Human
Nature. In: Human Genetic Infor-
mation: Science, Law and Ethics.
Ciba Foundation Symposium 149.
Chichester, England: Wiley, 1990,
pp. 180-98.
Human genome analysis requires

that we develop criteria that will enable
us to decide which kinds of genetic ma-
nipulation should be allowed to en-
hance life, and which kinds should not
be allowed. The author asserts that we
must have a clear picture of human na-
ture that should not be derived from
genetics alone, in order to make these
decisions.

Eisenberg, Rebecca S. Patenting the Hu-
man Genome. Emory Law Journal
39(3): 721-45, Summer 1990.
Eisenberg    relates    the    basic

requirements of patent law (the subject
matter must be new, useful, and non-
obvious), to the patenting of human
DNA sequences. She details the relevant
court decisions, defines circumstances
under which human DNA sequences
might be patentable, and also addresses
some pertinent public policy consider-
ations.

Genetics, Ethics and Human Values.
Human Genome Mapping, Genetic
Screening and Gene Therapy. Edited
by Z. Bankowski and A.M. Capron.
Geneva:  CIOMS,  1991.  (Available
from: CIOMS c/o World Health Or-
ganization, Avenue Appia, 1211 Ge-
neva 27, Switzerland)
This resource contains proceedings

from the XXIVth Round Table Con-
ference of the Council for International
Organizations of Medical Sciences. The
conference proceedings include views of
experts from a variety of disciplines and

cultures on genome mapping, genetic
screening, and genetic therapy. Included
also are reports of the various working
groups and the Inuyama Declaration.
Lammers, Ann; and Peters, Ted. Ge-

nethics: Implications of the Human
Genome Project. The Christian Cen-
tury 107(27): 868-72, 3 October
1990.

With new possibilities arising from
the ability to reorder our genetic code,
Lammers and Peters concur that we
need to look at the relationship between
divine and human agency and ask who
is responsible for the transformation of
the human race. The article points out
various ethical issues and raises vital
questions to be addressed.
LappÃ©, Marc. The Limits of Genetic In-

quiry. Hastings Center Report 17(4):
5-10, August 1987.
LappÃ©, addressing the boom in ge-

netic knowledge, asks what limits, if
any, should be imposed on acquisition,
who should control it and how it should
be used. LappÃ© stresses caution and the
necessity for integrating this knowledge
with sensitivity to ethical principles.
Macklin, Ruth. Mapping the Human

Genome: Problems of Privacy and
Free Choice. In: Genetics and the
Law III. Edited by Aubrey Milunsky
and George J. Annas. New York:
Plenum Press, 1985, pp. 107-14.
Professor Macklin argues that the ge-

nome project raises privacy and free
choice issues that, although far from
solved, have been addressed in the past
by scientists, clinicians, patients, and
policymakers in other settings. She dis-
cusses points of a President's Commis-
sion report entitled "Screening and
Counseling for Genetic Conditions"
(1983) and suggests that we apply sim-
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ilar findings to the human genome, re-
membering that such precedents should
continue to undergo renewed inquiry
and debate.

Macer, Daryl. Whose Genome Project?
Bioethics 5(3): 183-211,JuIy 1991.
Looking at many angles of the ge-

nome project, Macer answers the ques-
tion posed in the title, contending the
genome belongs to everyone. The in-
ternational nature of the project and its
universally applicable results, make it
one belonging to humanity, needing all
of the views and concerns of humanity
to shape and guide it.
Murray, Thomas H. Ethical Issues in

Human Genome Research. FASEB
Journal 5(1): 55-60, January 1991.
In this concise description of the ma-

jor ethical questions surrounding ge-
nome research, Murray breaks his dis-
cussion into three major areas: uses and

misuses of genetic information, genetic
manipulation, and challenges to our
self-understanding. He concludes that
research and scientific findings should
not be abandoned, but that we must
learn to communicate these findings
and their implications effectively.

Additional References
Kimura, Rihito. Religious Aspects of

Human Genetic Information. In: Hu-
man Genetic Information: Science,
Law and Ethics. Ciba Foundation
Symposium 149. Chichester, En-
gland: Wiley, 1990, pp. 148-66.

Marshall, Eliot. Data Sharing: A De-
clining Ethic? Science 248(4958):
952, 954-55, 957, 25 May 1990.

Roberts, Leslie. Who Owns the Human
Genome? Science 237(4813): 358-
61, 24JuIy 1987.

APPROACHES

Capron, Alexander M. Human Ge-
nome Research in an Interdependent
World. Kennedy Institute of Ethics
Journal 1(3): 247-51, September
1991.

Capron describes a meeting of the
NIH Ethical, Legal and Social working
group held in June, 1991. This meeting
gathered scientists, physicians and phi-
losophers from fifteen countries to con-
sider genetic ethics issues of interna-
tional significance, such as insurance,
employment, forensics, and the role of
"under-represented" nations. A Global
Steering Committee on Ethical and So-
cial Issues in Genome Research was es-
tablished.

Juengst, Eric T. The Human Genome
Project and Bioethics. Kennedy In-
stitute of Ethics Journal 1(1): 71Â—74,
March 1991.
Juengst, director of the Ethical, Legal

and Social Implications Program of the
National Center for Human Genome
Research at NIH describes "the largest
public investment in bioethical analysis
to date". Citing the most immediate
consequence of genome research as the
development of diagnostic tests, well
before development of therapeutic an-
swers, Juengst explains the need for a
bioethics program to deal with the re-
sulting issues.
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McGourty, Christine. Public Debate on
Ethics. Nature 342(6250): 603,7 De-
cember 1989.
This article describes proposed activ-

ities of the ELSI Working Group de-
signed to address possible problems be-
fore they appear. Activities include:
public debates and town meetings, fo-
cus groups that include professionals
from various disciplines, and develop-
ment of educational materials.

U.S. Congress. House. Human Genome
Privacy Act. H.R. 2405, 102d Con-
gress, 1st Session. By John Conyers.
Introduced 24 April 1991.
This landmark bill protects the in-

dividual's right to privacy of genetic in-

formation, protects against misuse of
information, and upholds the individ-
ual's access to personal genome records.
At press time, the bill was under con-
sideration by the House.

Additional References
Aldhous, P. Who Needs a Genome

Ethics Treaty? Nature 351(6327):
507, 13 June 1991.

Ethical, Legal, and Social Issues. In: Na-
tional Center for Human Genome
Research Annual Report I Â—FY
1990. Bethesda, MD: U.S. National
Institutes of Health, 1990, pp. 33-
40.

POSITION STATEMENTS

Council for Responsible Genetics. Po-
sition Paper on Genetic Discrimina-
tion and Position Paper on Human
Genome Initiative. Issues in Repro-
ductive and Genetic Engineering
3(3): 287-95, 1990.
Written to stimulate discussion on

the direction of human genetic research,
these two statements present a critique
of the scientific limitations of research
in human genetics, and highlight the ad-
verse social and economic implications
of an increase in genetic testing.
Council of the European Communities.

Council Decision Adopting a Specific
Research and Technological Devel-
opment Programme in the Field of
Health: Human Genome Analysis
(1990 to 1991). Official Journal of
the European Communities L196: 8Â—
14, 26 July 1990.
Adopting a two-year program for the

EC in the field of human genome re-

search, this statement sets out the spe-
cific recommendations and rules, in-
cluding the decision to prohibit
alteration of germ cells or any stage of
embryo development aimed at achiev-
ing inheritable modifications.
The Declaration of Inuyama and Re-

ports of the Working Groups. Hu-
man Gene Therapy 2(2): 123-29,
Summer 1991.
The Council for International Or-

ganizations of Medical Sciences held its
XXIVth Round Table Conference in
July 1990, entitled, "Genetics, Ethics
and Human Values: Human Genome
Mapping, Genetic Screening and Ther-
apy". Outlined in this article are the
interdisciplinary and transcultural
views of the participating attendees and
working groups and their final agree-
ment, the Inuyama Declaration, which
validates the project, but warns against
misuse of knowledge gained.
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European Parliament. European Parlia-
ment on Genetics. (Resolution of 16
March 1989, slightly abridged). Bul-
letin of Medical Ethics (57): 8-10,
April 1990.
The European Parliament outlines its

resolution on ethical and legal problems
of genetic engineering. The Council up-
holds individual rights and the right of
the patient, genetic strategies for social
problems, and confidentiality and reli-
ability of information. It denounces dis-
crimination by employers and insurers
against employees with a predisposition
to illness, and calls for protection of
genetic data.
Short, Elizabeth M. Proposed ASHG

Position on Mapping/Sequencing the
Human Genome. American Journal
of Human Genetics 43(1): 101-2,
July 1988.
The proposed policy recommenda-

tions of the Committee on Mapping and
Sequencing the Human Genome of the
Board on Basic Biology of the National

Academy of Sciences provides sugges-
tions for the project on organizing, es-
tablishing goals, and funding.
Workshop on International Coopera-

tion for the Human Genome Project.
October 24-26, 1988, Valencia,
Spain. Valencia Declaration on the
Human Genome Project. Hastings
Center Report 19(4): S19, July/Au-
gust 1989.
The Declaration, approved by at-

tendants of the Workshop on Interna-
tional Cooperation for the Human Ge-
nome Project, Valencia, Spain, asserts
that the genome project will have great
benefits provided that genetic infor-
mation is used only to enhance the dig-
nity of the individual. The signers en-
courage international collaboration,
coordination of information, develop-
ment of compatible database networks,
availability to public of information,
and recognition of HUGO as the lead
body to promote goals and objectives
addressed in their declaration.

FURTHER INFORMATION RESOURCES

Human Genome News is a bi-
monthly publication of the National
Center for Human Genome Research.
To subscribe, write to: Betty K. Mans-
field, Oak Ridge National Laboratory,
PO Box 2008, Oak Ridge, TN, 37831-
6050.

MEDLINE is a National Library of
Medicine online bibliographic database
that provides access to the worldwide
biomedical literature. MEDLINE is
available in most hospital libraries and
health centers through the National Li-
brary of Medicine's MEDLARS system.
The database is also searchable on

home computers via modem (use the
MESH term "human genome project").
For further information, call MED-
LARS Management, 1-800-638-8480.

BIOETHICSLINE, which corre-
sponds to the annual Bibliography of
Bioethics, is a database produced at the
Kennedy Institute of Ethics for the Na-
tional Library of Medicine's MED-
LARS system. It provides references on
topics relating to ethical and public pol-
icy issues in medicine and biomedical
research. Searches are available upon
request from the National Reference
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Center for Bioethics Literature (800-
MED-ETHX or 202-687-3885).
Searches may also be performed on
home computers using the keywords,
*human genome project or *genome
mapping.

OMIM (Online Mendelian Inheri-
tance in Man) is an online version of
Victor A. McKusick's book Mendelian
Inheritance in Man. This catalogue of
inherited genetic diseases has been com-
piled since 1963. Contact OMIM User
Support, Welch Medical Library, 1830

East Monument Street, Third Floor,
Baltimore, MD 21205.

The National Reference Center for
Bioethics Literature Archives, George-
town University holds a collection of
materials which has been assembled by
Robert M. Cook-Deegan, M.D. while
preparing a book about the genesis of
the Human Genome Project. Included
are correspondence, memoranda, press
reports, and transcripts of meetings and
interviews relating to the Human Ge-
nome Project.

SCOPE NOTE SERIES

The SCOPE NOTE Series is intended
to present a current overview of is-
sues and viewpoints related to spe-
cific topics in biomedical ethics. It is
not designed as a comprehensive re-
view, but rather offers immediate ref-
erence to facts, opinion, and legal
precedents (if applicable) for schol-
ars, journalists, medical and legal
practitioners, students, and inter-
ested laypersons. All sources cited in
Scope Notes are included in the col-
lection of the National Reference
Center for Bioethics Literature, and
may be obtained through its docu-
ment delivery service (subject to
copyright law).

SCOPE NOTES are available for $3.00
prepaid from: National Reference
Center for Bioethics Literature, Ken-
nedy Institute of Ethics, Georgetown
University, Washington, DC 20057
or telephone 1-800-MED-ETHX
(toll-free) or 1-202-687-6738. Series
editor: Doris Goldstein.

As of Scope Note 15, the series appears
in the Kennedy Institute of Ethics

Journal; it continues to be published
separately as reprints. The following
SCOPE NOTES are available:

No. 1. Dangerousness: Prediction and
Legal Status. September 1982. 5 p.

No. 2. Living Wills and Durable Powers
of Attorney: Advance Directive Leg-
islation and Issues. Revised February
1990. 15 p.

No. 3. Ethics Committees in Hospitals.
Revised June 1989. 12 p.

No. 4. Diagnosis Related Groups
(DRGs) and the Prospective Payment
System: Forecasting Social Implica-
tions. June 1984. 11 p.

No. 5. Baby Fae: Ethical Issues Sur-
rounding Cross-Species Organ
Transplantation. January 1985.19 p.

No. 6. Surrogate Motherhood: Ethical
and Legal Issues. Revised January
1988. 12 p.

No. 7. Withholding or Withdrawing
Nutrition or Hydration. Revised Sep-
tember 1988. 12 p.

No. 8. AIDS: Law, Ethics, and Public
Policy. April 1988. 12 p.
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No. 9. Bioethics Audiovisuals: 1982 to
Present. September 1988. 12 p.

No. 10. Ethical Issues in In Vitro Fer-
tilization. December 1988. 12 p.

No. 11. Neonatal Intensive Care. May
1989. 1Op.

No. 12. Anencephahc Infants as Poten-
tial Organ Sources: Ethical and Legal
Issues. June 1989. 11 p.

No. 13. The Aged and Allocation of
Health Care Resources. March 1990.
lip.

No. 14. Maternal-Fetal Conflict: Legal
and Ethical Issues. August 1990.
15 p.

No. 15. Basic Resources in Bioethics.
KIEJ 1(1), 1991. Reprinted Septem-
ber 1991. 13 p.

No. 16. Teaching Ethics in the Health
Care Setting: Survey of the Literature
and Sample Syllabus. KIEJ 1(2 & 3),
1991. Reprinted September 1991.
2Op.

No. 17. The Human Genome Project.
KIEJ 1(4), 1991. December 1991.
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