
Appendix A
DOE Human Genome Program: Early History, Enabling Legislation. . . . . . . . . . . . ...909 . ...**.*. ● .*..=.=. •**~*=.=* •**~*~*=*● *o*”””””

A brief history of the U.S. Department of Energy (DOE) Hu-
man Genome Program will be useful in a discussion of the
objectives of the DOE program as well as those of the col-
laborative U.S. Human Genome Project. The DOE Office of
Biological and Environmental Research (OBER) of DOE
and its predecessor agencies—the Atomic Energy Commis-
sion and the Energy Research and Development Administra-
tion—have long sponsored research into genetics, both in

microbialsystemsand in mammals,includingbasic studies
on genome structure, replication, damage, and repair and the
consequences of genetic mutations. (See Appendix E for
a discussion of the DOE Biological and Environmental
Research Program.)

In 1984, OBER [then named Office of Health and Environ-
mental Research (OHER)] and the International Commission
on Protection Against Environmental Mutagens and Carcino-
gens cosponsored a conference in Alta, Utah, which high-
lighted the growing roles of recombinant DNA technologies.
Substantial portions of the meeting’s proceedings were incor-
porated into the Congressional Office of Technology Assess-
ment report, Technologies for Detecting Heritable Mutations
in Humans, in which the value of a reference sequence of the
human genome was recognized.

Acquisition of such a reference sequence was, however, far
beyond the capabilities of biomedical research resources
and infrastructure existing at that time. Although the
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Enabling Legislation

In the United States, the fwst federal
support for genetics research was

throughtheAtomicEnergyCommis-
sion. In the early days of nuclear en-
ergy development, the focus was on
radiation effects and later broadened
under the Energy Research and De-
velopment Administration (ERDA)
and the Department of Energy to in-
clude the health implications of all
energy technologies and their
by-products. Major enabling legisla-
tion follows.

Atomic Energy Act of 1946
(P.L. 79-585): Provided the initial
charter for a comprehensive program
of research and development related
to the utilization of fissionable and

small genomes of several microbes had been mapped or par-
tially sequenced, the detailed mapping and eventual sequenc-
ing of 24 distinct human chromosomes (22 autosomes and
the sex chromosomes X and Y) that together comprise an
estimated 3 billion subunits was a task some thousandsfold
larger.

DOE OHER was already engaged in several multidisciplinary

projectscontributingto the nation’sbiomedicalcapabilities,
includingthe GenBankDNAsequencerepository,which
was initiated and sustained by DOE computer and data-
management expertise. Several major user facilities support-
ing microstructure research were developed and are main-
tained by DOE. Unique chromosome-processing resources
and capabilities were in place at Los Alamos National Labo-
ratory and Lawrence Livermore National Laboratory. Among
these were the fluorescence-activated cell sorter (called
FACS) systems to purify human chromosomes within the
National Laboratory Gene Library Project for the production
of libraries of DNA clones. The availability of these mono-
chromosomrd libraries opened an important path-a practical
means of subdividing the huge total genome into 24 much
more manageable components.

With these capabilities, OHER began in 1986 to consider the
feasibility of a dedicated human genome program. Leading
scientists were invited to the March 1986 international con-
ference at Santa Fe, New Mexico, to assess the desirability
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radioactive materials for medical,
biological, and health purposes.

Atomic Energy Act of 1954
(P.L. 83-703): Further authorized

AEC “to conductresearchon the bio-
logic effects of ionizing radiation.”

Energy Reorganization Act of 1974
(P.L. 93-438): Provided that responsi-
bilities of ERDA should include “en-
gaging in and supporting environ-
mental, biomedical, physical, and
safety research related to the develop-
ment of energy resources and utiliza-
tion technologies.”

Federal Non-Nuclear Energy
Research and Development Act of
1974 (P.L. 93-577): Authorized
ERDA to conduct a comprehensive
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non-nuclear energy research, devel-
opment, and demonstration program
to include the environmental and so-
cial consequences of the various tech-
nologies.

DOE Organization Act of 1977
(P.L. 95-91): Instructed the depart-
ment “to assure incorporation of na-
tional environmental protection goals
in the formulation and implementat-
ion of energy programs and to ad-
vance the goal of restoring, protect-
ing, and enhancing environmental
quality, and assuring public health
and safety,” and to conduct “a com-
prehensive program of research and
development on the environmental
effects of energy technology and
programs.”

.
DOE Human Genome Program Report, Appendices 73


