HEI Grants Enable Cutting-Edge Research

cientists working toward personalized medicine envi-

sion a day when patients’ entire genomes are part

of their medical records, and physicians can receive

alerts for gene variants associated with diseases and
common or rare drug-linked side effects. Computer databases
could help doctors find patients at highest risk for these diseases
and side effects as well as those most likely to benefit from a
particular treatment. Before that future can arrive, researchers
have to find and understand the genotype-phenotype associa-
tions, and they need the resources to do it.

Through a recently funded NCRR High-End Instrumentation
(HEI) award to Vanderbilt University, scientists can look forward
to accessing such a resource. HEI awards enable the purchase
of state-of-the-art research equipment by providing $750,000
to $2 million in direct costs for these advanced instruments,
which can have an extraordinary impact on a wide variety of
biomedical research in many disease areas.

At the Vanderbilt Institute for Clinical and Translational
Research, the HEI award will enable the university to automate
its DNA specimen and databank repository with a robotics
system that handles the storage, maintenance, and distribu-
tion of DNA samples. The DNA Databank, which is a core
resource for the institute, will store hundreds of thousands of

W The Orbitrap XL Hybrid FT Mass Spectrometer System, purchased by Stony
Brook University Medical Center with a High-End Instrumentation award,
accurately measures the mass of individual molecules, helping research-
ers discover and characterize proteins and novel diagnostic biomarkers for
major diseases. Pictured are Charles R. Iden, standing, scientific director of
the Mass Spectrometer Facility and Proteomics Center; Researcher Emily
Chen, assistant professor, Department of Pharmacological Sciences; and Toni
Koller, technical director, Proteomics Center.
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W With its High-End Instrumentation award, Vanderbilt University will pur-
chase a high-capacity robotic system, similar to the one pictured above, to
support the storage, maintenance, and distribution of DNA samples in the
Vvanderbilt DNA Resource Core.
DNA samples linked with clinical information from electronic
medical records that do not include identifying information. By
using this databank, researchers will be able to make and test
discoveries not just in a carefully controlled laboratory envi-
ronment but also in the real world, with samples and data from
patients in clinical settings. The new robotics system will dra-
matically accelerate the rate at which translational researchers
can access this resource. Thus it provides a vital first step in mov-
ing the emerging sciences of genomics and pharmacogenomics
from the research lab to clinical practice, a key function of the
Vanderbilt Institute for Clinical and Translational Research.
“The DNA Databank is a platform to get genome science to
the bedside,” says Dan Roden, principal investigator for the HEI
grant. “It is a platform for testing future-tense medicine. But if the
resource was available today, and someone asked for 5,000 sam-
ples and 5,000 controls, it would take several weeks to prepare.” In
addition, each individual researcher would want a custom-tailored
collection for his or her study, which means databank staff would
have to create individual plates from the master collection. The
more individual collections are created, the more room there is

for error or contamination. With the new robotics system, sample
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B Indiana University received a High-End Instrumentation award to pur-

chase a high-throughput confocal imaging system for rapidly screening large
numbers of fluorescently labeled live cell samples. This equipment will aid
in the potential development of new cancer and antibiotic therapies. The
image above, created with this equipment, shows HelLa cells, a certain type
of cell used in medical research. The cells are expressing two molecules called
green fluorescent protein and mcCherry fluorescent protein, which are used
to mark such cell structures as kinetochores (green), spindle poles (green),
and chromosomes (red).
preparation will take mere days, with little to no error. The new
system will speed access to the DNA Databank and enable research
on genetic variation, disease susceptibility, and drug response.
The new system typifies the work of the Clinical and
Translational Science Award (CTSA) consortium, which includes
Vanderbilt’s Institute in its membership. Led by NCRR, the CTSA
consortium is working to reduce the time it takes for laboratory
discoveries to become treatments for patients and to train the next
generation of clinical and translational researchers. Vanderbilt’s
HEI grant will serve both of these endeavors, accelerating a critical
function of the institute in line with the CTSA goal of speeding
the translation of discoveries from the laboratory to the clinic.
Three other institutions in the CTSA consortium also
received HEI grants this year. Washington University in St. Louis

is buying a high-field Fourier Transform mass spectrometer to

examine protein structure and function, particularly the changes
that occur after proteins are made. The new instrument will
help researchers learn more about and find new treatments for
arthritis, autoimmune disorders, cancer, diabetes, HIV infec-
tion, interstitial cystitis, and blood disorders.

The University of Pennsylvania is purchasing a cyclotron to
make new radiotracers, which will enhance the molecular imag-
ing research done at the CTSA-funded Institute for Translational
Medicine and Therapeutics. The cyclotron will give researchers
new ways of understanding biologic processes and diagnosing
such diseases as cancer.

The Clinical and Translational Science Institute at the
University of North Carolina at Chapel Hill will use its HEI
award to replace its head-only magnetic resonance scanner
with a new whole-body scanner with parallel processing. The
new scanner will shorten the time needed to get high-quality
images, and with enhancements supported by other university
funds, the scanner will allow researchers to obtain magnetic res-
onance and positron emission tomography images at the same
time. Thus the new scanner will facilitate a key component of
the institute and greatly improve the ability to directly trans-
late research imaging projects into the clinical arena.

This year, NCRR awarded 20 HEI grants to 18 institutions.
This round of grants, which total more than $33 million, will help
awardees buy specialized equipment, such as nuclear magnetic
resonance spectrometers, high-powered electron microscopes,
biomedical imagers, high-resolution mass spectrometers, super-
computers that rapidly process vast amounts of data, and cyclotrons
that produce new probes for noninvasive molecular imaging. In
synergy with the aims of the CTSA program and other NIH initia-
tives, HEI grants for this type of equipment open up new avenues
in biomedical research, leading to further understanding of normal
biology and new advances and treatments for various diseases.

—FRANCES MCFARLAND HORNE

THE HIGH-END INSTRUMENTATION (HEI) GRANT PROGRAM

Since it began in 2002, the HEI program has provided more
than $187 million in 120 awards across 26 states. The awards
are one-year, non-renewable grants that support $750,000 to
$2 million in direct costs for a single major item of advanced
equipment. They allow the purchase of equipment that is too
costly for NCRR’s Shared Instrumentation Grant program.
“HEI grants support the purchase of a new generation of
instruments, making possible research that could not be accom-

plished before and speeding translation of new discoveries to
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the clinic,” says Marjorie Tingle, director of the HEI grant pro-
gram. “These grants enable breakthroughs and keep researchers
at the forefront of modern biology and medicine.”

Priority for using instruments supported by HEI grants should
be given to NIH-supported scientists engaged in biomedical
and behavioral research. HEI awardees also must provide the
infrastructure needed to support the new equipment. For more
information about the HEI program, including eligibility require-

ments and application guidelines, see www.ncrr.nih.gov/hei.

PHOTO BY JIM POWERS, INDIANA UNIVERSITY


http://www.ncrr.nih.gov/hei

Continued from page 10

Harding. Equally important as the infrastructure made available
through NCRR’s support, according to Stuart M. Zola, director
of the Yerkes NPRC, was NCRR’s recognition that “the research
was high risk, but it offered a potentially high payoff. NCRR
was willing to take that risk.”

According to Chan, the Hereditary Disease Foundation
and several other Huntington’s disease advocacy groups have
expressed optimism about the prospect that these animal
models can help science take the next steps toward a cure for
Huntington’s disease.

Future efforts by Chan and colleagues at Yerkes NPRC will
be directed along several different paths. First, more tests need
to be conducted to validate the nonhuman primate model of
Huntington’s disease. The transgenic monkeys will undergo cog-
nitive testing and continued blood sampling to monitor their
genomic and metabolic profiles and gene expression patterns. The
study team will use the Yerkes NPRC’s facilities to conduct noninva-
sive magnetic resonance imaging studies to follow any anatomical
changes. “We will integrate all these studies into a picture of the
disease and validate the animal models by comparing the results
with information on human pathology and clinical features of
Huntington’s disease,” explains Chan. Having a validated model
will be a key step before scientists can confidently proceed to using

the animals for developing and testing possible therapies.

Because the disease seems to be progressing rapidly in the two
animals currently under study, Chan plans to develop additional
transgenic models with later onset of disease. Having more trans-
genic monkeys available will allow translational research aimed
toward potential cures to progress more quickly, says Chan.

Zola foresees using transgenic primate models for studying
other important diseases: “One barrier in terms of neurode-
generative diseases is the lack of adequate animal models.
For example, no other species develops Alzheimer’s disease;
therefore, it is hard to explore the dynamics and underpin-
nings of the disease, its stages, and how we might be able to
intervene effectively,” he says. “This transgenic approach
in nonhuman primates is exciting, because the models show
the full spectrum of the disease so we can better develop and

assess interventions.”

The research described in this article is supported in part by grants to the Yerkes
NPRC, one of eight NCRR-funded primate research centers nationwide, and by
grants awarded to several of the investigators by the National Institute of Neurological

Disorders and Stroke.
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924,2008.

People, Awards, Grants, and New Developments

Four New Members
to Serve on NCRR
Advisory Council

The 18 members of the National Advisory
Research Resources Council advise NCRR
on polices and programs and perform
second-level peer review of grant applica-
tions. Four new members, who are leaders
in their respective professions, have recently
been appointed to serve four-year terms.
William F. Bria, I1, chief medical infor-
mation officer at Shriners Hospitals for
Children and clinical associate professor
of internal medicine at the University of
South Florida in Tampa. Bria has been a

leader in applied medical informatics for

more than 20 years and
has authored numer-
ous articles and books
on informatics. He is

currently engaged in

research and applied
medical informatics and is developing a
new five-year combined M.D./master’s

program for informatics at the University

of Michigan.
Wendy Chaite,
president of the

Lymphatic Research
Foundation. Chaite,

whose daughter was

born with systemic
visceral and peripheral lymphatic dis-

ease and lymphedema, is an advocate for
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lymphatic research. In 1998 she founded
the Lymphatic Research Foundation, a
not-for-profit organization dedicated to
promoting and supporting lymphatic
research and to fostering an interdisciplin-
ary field of research. Chaite also serves as
emeritus director of Research!America and
is a former member of the NIH Council
of Public Representatives (COPR) and a
former COPR liaison to the NTH Advisory
Committee to the Director.

Henry N. Ginsberg,
Irving Professor of
Medicine and director
of the Irving Institute

for Clinical and

Translational Research

at the College of Physicians and Surgeons
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