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filter hybridization and subsequent
analysis. ~’Workfor Others’’ projects
supported by an agency or organization
other than DOE (e.g., NIH, National
Cancer Institute, or a private company)
can be conducted at a DOE installation
because this work is complementary to

DOEresearchmissionsand usuallyre-
quires multidisciplinary DOE facilities
and technologies.]

The Resource for Molecular Cytogenetics
was established at LBNL and the Uni-
versity of California (UC), San Fran-
cisco, with the support of the Office of
Biological and Environmental Research
and Vysis, Inc. (formerly Imagenetics).
The Resource aims to apply fluorescent
in situ hybridization (FISH) techniques
to genetic analysis of human tissue
samples; produce probe reagenm design
and develop digital-imaging micros-
copy; distribute probes, analysis tech-
nology, and educational materials in the
molecular cytogenetic community; and
transfer useful reagents, processes, and
instruments to the private sector for
commercialization.
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Several commercial applicationsof researchsponsoredby the U.S.
HumanGenomeProjecthavebeenfurtheredby theAdvanced
TechnologyProgram(ATP)of the U.S. NationalInstituteof Stan-
dardsandTechnology.AlT’s missionis to stimulateeconomic
growthand industrialcompetitivenessby encouraginghigh-risk
butpowerfulnew technologies.Its Toolsfor DNADiagnostics
programusescollaborationsamongresearchersand industry to
develop (1) cost-effective methods for determinkg, analyzing, and

storingDNAsequencesfor a widevarietyof diagnosticapplica-
tions ranging from healthcare to agriculture to the environment and
(2) anew and potentially very large market for DNA diagnostic
systems.

Awardees have included companies developing DNA diagnostic
chips, more powerful cytogenetic diagnostic techniques based on
comparative genomic hybridization, DNA sequencing instrumen-
tation, and DNA analysis technology. Eventually, commercializa-
tion of these underlying technologies is expected to generate
hundreds of thousands of jobs. [800/287-3863, Fax: 301/926-9524,
atp@micfnist.gov, http:llwww.atp.nist.gov]
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A development license for single-
molecule DNA sequencing replaced
the 1991–94CRADA(thefirst
CRADAto be establishedin the U.S.
Human Genome Project) between
LANL and Life Technologies, Inc.

(LTI).

In 1995,a broadpatentwas awarded
to UC for chromosome painting. This
technology uses FISH to stain spe-
cific locations in cells and chromo-
somes for diagnosing, imaging, and
studying chromosomal abnormalities
and cancer. Resulting from a 1989
CRADA between LLNL and UC,
FISH was licensed exclusively to
Vysis.

Hyseq, Inc., was founded in 1993 by
former Argonne National Laboratory
researchers Radoje Drmanac and
Radomir Crkvenjakov to commer-
cialize the sequencing by hybridiza-
tion (SBH) technology. Hyseq has
exclusive patent rights to a variation
known as format 3 of SBH or the
“super chip.” Hyseq later won an Ad-
vanced Technology Program award
from the U.S. National Institute of
Standards and Technology to develop
the technology further.

Oligomers—short, single-stranded
DNAs—are crucial reagents forge-
nome research and biomedical diag-
nostics. ProtoGene Laboratories,
Inc., wasfoundedto commercialize
new DNA synthesistechnology
(developed initially at LBNL with
completed prototypes at Stanford
University) and to offer the first
lower-cost custom oligomer syn-
thesis. The Parallel Array Synthesis
system, which independently synthe-
sizes 96 oligomers per run in a stan-
dard 96-well microtiter plate format,
shows great promise for significant
cost reductions. ProtoGene first
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