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Since 1937 the Ernest Orlando Lawrence Berkeley Na-
tional Laboratory (LBNL) has been a major contributor to
knowledge about human health effects resulting from en-
ergy production and use. That was the year John Lawrence
went to Berkeley to use his brother Ernest’s cyclotrons to

launch the application of radioactive isotopes in biological
and medical research. Fifty years later, Berkeley Lab’s Hu-
man Genome Center was established.

Now, after another decade, an expansion of biological re-
search relevant to Human Genome Project goals is being

carried out within the Life Sciences Division, with support
from the Information and Computing Sciences and Engi-
neering divisions. Individuals in these research projects are
making important new contributions to the key fields of
molecular, cellular, and structural biology; physical chem-
istry; data managemen~ and scientific instrumentation.

Additionally, industry involvement in this growing venture
is stimulated by Berkeley Lab’s location in the San Fran-
cisco Bay area, home to the largest congregation of bio-
technology research facilities in the world.

In July 1997 the Berkeley genome center became part of
the Joint Genome Institute.

Sequencing

Large-scale genomic sequencing has been a central, ongo-
ing activity at Berkeley Lab since 1991. It has been funded
jointly by DOE (for human genome production sequencing
and technology development) and the NIH National Hu-
man Genome Research Institute [for sequencing the
Drosophila melanogaster model system, which is carried
out in partnership with the University of California, Berke-
ley (UCB)]. The human genome sequencing area at Berke-
ley Lab consists of five groups: Bioinstrumentation, Auto-
mation, Informatics, Biology, and Development. Comple-
menting these activities is a group in Life Sciences Divi-
sion devoted to functional genomics, including the
transgenics program.

The directed DNA sequencing strategy at Berkeley Lab
was designed and implemented to increase the efficiency

of genomic sequencing. A key element of the directed ap-
proach is maintaining information about the relative posi-
tions of potential sequencing templates throughout the en-

tire sequencing process. Thus, intelligent choices can be
made about which templates to sequence, and the number
of selected templates can be kept to a minimum. More im-

portant, knowledge of the interrelationship of sequencing
runs guides the assembly process, making it more resistant
to difficulties imposed by repeated sequences. As of July 3,

1997, Berkeley Lab had generated 4.4 megabases of hu-
man sequence and, in collaboration with UCB, had tallied

7.6 megabases of Drosophila sequence.

Instrumentation and Automation

The instrumentation and automation program encompasses
the design and fabrication of custom apparatus to facilitate
experiments, the programming of laboratory robots to auto-
mate repetitive procedures, and the development of(1) im-
proved hardware to extend the applicability range of exist-
ing commercial robots and (2) an integrated operating sys-

tem to control and monitor experiments. Although some
discrete instrumentation modules used in the integrated pro-
tocols are obtained commercially, LBNL designs its own
custom instruments when existing capabilities are inadequate.
The instrumentation modules are then integrated into a
large system to facilitate large-scale production sequencing.

In addition, a significant effort is devoted to improving
fluorescence-assay methods, including DNA sequence
analysis and mass spectrometry for molecular sizing.

Recent advances in the instrumentation group include DNA
Prep machine and Prep Track. These instruments are de-
signed to automate completely the highly repetitive and la-
bor-intensive DNA-preparation procedure to provide higher
daily throughput and DNA of consistent quality for se-
quencing (see Web pages: http:llhgighub.lbl.govlesdi

DNAPrep/TitlePage .html and http:llhgighub.lbl.govlesdl

repTrackWebpageipreptrack. htm).

Berkeley Lab’s near-term needs are for 960 samples per day
of DNA extracted from overnight bacteria growths. The
DNA protocol is a modified boil prep prepared in a 96-well
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