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The National Institutes of Health (NIH)
Blueprint for Neuroscience Research is a
collaborative effort among the NIH Office
of the Director and 16 NIH institutes and
centers.a Its aim is to develop research
tools, create research resources shared by
the entire neuroscience community, train
a new generation of cross-disciplinary
neuroscientists, and, importantly, to de-
velop a cooperative framework for the in-
stitutes and centers to plan and imple-
ment their neuroscience research efforts
(www.neuroscienceblueprint.nih.gov).
The first Blueprint initiatives, launched in
2005, enhanced or expanded access to ex-
isting resources like the microarray con-
sortium, the Gene Expression Nervous
System Atlas (GENSAT), and the Pediat-

ric MRI Study of Normal Brain Develop-
ment. Guided by recommendations from
the neuroscience research community,
the Blueprint developed new initiatives in
2006 for neuroimaging, informatics, core
resource centers, behavioral assessment,
and specialized training. Future initiatives
will address specific scientific themes of
interest to all Blueprint institutes and cen-
ters: neurodegeneration, neurodevelop-
ment, and plasticity. In this article, we de-
scribe the Blueprint resources now
available to all neuroscience investigators
without regard to their NIH institute or
center affiliation, and we summarize
funding initiatives for the coming year.

An important goal of the Blueprint is
to relieve individual investigators of the
time, effort, and financial burden of de-
veloping tools on their own, and to
achieve this with a negligible impact on
funding levels for investigator-initiated
neuroscience research. At present, Blue-
print activities are funded with just 0.6%
of the total neuroscience research budgets
of the 16 participating members, or about
$25 million per year. This is a very small
proportion of all NIH neuroscience fund-
ing. The Blueprint has also attracted funds
that might not have otherwise been in-
vested in neuroscience. The Blueprint has
received an additional $12 million per
year for four years from the NIH direc-
tor’s discretionary funds. No less impor-
tant is the NIH commitment of staff for
Blueprint activities. More than 125 pro-
gram directors and other NIH staff have
helped launch new initiatives as well as
develop programs to coordinate and im-

prove access to existing research re-
sources. Many activities in this latter cat-
egory do not require any Blueprint
funding at all.

The list of recent and ongoing Blue-
print activities and resources is extensive.
Below we summarize some of the major
categories of research resources that are
now coordinated by the Blueprint pro-
gram. Currently active FY 2007 Blueprint
funding initiatives in neurodegeneration
are described in brief under Funding
Opportunities.

Blueprint for neuroscience
research resources
Animal models
Among the most frequent requests from
Blueprint advisory groups are improved
access to existing animal models and cre-
ation of new models of broad interest.
Neuroscience research requires many
types of models from primates, to rodents,
to invertebrates. The Blueprint website
provides links to existing animal model re-
sources (http://www.neuroscienceblueprint.
nih.gov/neuroscience_resources/animal_
models.htm). Given the particular impor-
tance of mouse models to the study of
neurobiology and diseases of the nervous
system, the Blueprint is facilitating the
sharing and distribution of currently
available mouse models and creating new
mouse models for future experiments
(http://www.neuroscienceblueprint.nih.
gov/neuroscience_resources/animal_
models.htm#rodent). Blueprint supports
the sharing of existing mouse models
through the NIH Mutant Mouse Regional
Resource Centers (MMRRC). A Blueprint
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“repatriation” project will make 220 well
characterized transgenic mouse lines,
selected by an advisory panel of neurosci-
entists, available to the neuroscience com-
munity. Mouse lines with cell type-spe-
cific gene expression from the GENSAT
project (see below) (http://www.ncbi.
nlm.nih.gov/projects/gensat/) are also be-
ing distributed through the MMRRC. In a
major boost to increase the tools available
for investigating gene function and ex-
pression in distinct cell types of the ner-
vous system, Blueprint funded four grants
this year to produce and distribute new
recombinase-expressing “driver” mouse
lines.

Neuroinformatics and
computational biology
Neuroscience research increasingly gen-
erates vast amounts of complex and di-
verse data. Several Blueprint efforts are
underway to address the pressing demand
for more powerful informatics tools and
resources to access and interpret these
data. For FY 2006 –2007, the Blueprint has
launched a pilot effort, the Neuroscience
Information Framework (NIF; http://
grants.nih.gov/grants/guide/notice-files/
NOT-DA-05– 022.html), to create an effi-
cient means by which laboratory scientists
and the public can find resources available
for neuroscience research from around
the world. The NIF pilot is being devel-
oped in conjunction with the Society for
Neuroscience Neuroscience Database
Gateway, which already provides links to a
wide range of neuroscience-related data-
bases. The Blueprint’s Neuroimaging In-
formatics Tools and Resources Clear-
inghouse (http://www.fbo.gov/servlet/
Solicitation/R/HHS/NIH/NHLBI/NHLBI-
PB-2006 –128) will help scientists make
better use of existing neuroimaging infor-
matics tools; many of these resources are
greatly underused because they are not us-
er-friendly or easily adaptable to different
projects. The web-based Clearinghouse
contract will facilitate the dissemination,
use, and maintenance of functional mag-
netic resonance imaging tools. The Blue-
print has just established training grants
in computational neuroscience to help
build a pool of neuroscientists with exper-
tise in computational and mathematical
methods. In addition to these new initia-
tives, the Blueprint Informatics Team is
pursuing strategies to link the informatics
frameworks that have evolved indepen-
dently in various labs and research com-
munities over time to boost the value of
investments already made and data al-
ready collected. This group is exploring

ways to encourage data and software shar-
ing, and is providing a collective neuro-
science perspective to many informatics
efforts emerging across the NIH.

Gene and protein expression
Resources for determining levels and cel-
lular localization of gene and protein ex-
pression are also in high demand. Several
such resources are now available through
Blueprint. The NIH Neuroscience Mi-
croarray Consortium (http://arraycon-
sortium.tgen.org/np2/home.do), an ex-
pansion of a National Institute of
Neurological Disorders and Stroke/Na-
tional Institute of Mental Health resource,
offers assistance with experimental design
and interpretation of results, and it pro-
vides high-quality reagents, services, and
training to the neuroscience community
on an economical fee-for-service basis.
The GENSAT project is mapping gene ex-
pression at the cellular level in mouse CNS
with a combination of two approaches: a
high-throughput in situ hybridization
prescreen followed by a high-resolution
bacterial artificial chromosome (BAC)
transgenic analysis of enhanced green flu-
orescent protein-reporter gene expres-
sion. Data are added to a publicly available
online database as they are collected, and
all BAC transgenic mice are deposited in
the MMRRC mouse repository. With
Blueprint support, tissues from visual, au-
ditory, and other sensory pathways are
now also being examined in pilot studies.

Cell tissue and DNA
This is an area where no new Blueprint
funds have been invested, but coordina-
tion by the Blueprint Repositories Project
team has increased the accessibility of a
wide range of resources that the individ-
ual institutes have developed (http://
www.neuroscienceblueprint.nih.gov/
neuroscience_resources/cell_tissue.htm).
These include Human Genetics Reposito-
ries and Databases, such as NIH-funded
collections of cell lines and DNA with as-
sociated clinical data; other cell culture re-
sources, such as NIH-funded cell culture
services and stem cell resources; brain
banks and other tissue resources, such as
NIH-funded repositories with samples of
human, nonhuman primate, and rodent
nervous system tissue, cerebrospinal fluid,
and blood; and cDNA resources, such as
NIH-funded collections of human,
mouse, zebrafish, and Xenopus cDNA
clones, including libraries made from ner-
vous system tissues. This is an extraordi-
nary collection of resources that often
were originally collected for a specific pur-

pose, but which can be shared by many
other research areas.

Imaging tools
Improved imaging methods and sharing
of imaging data and technology are crucial
to current research in neuroscience. The
Blueprint is supporting the development
of new methods to visualize neural activ-
ity with much higher spatial and temporal
resolution than is currently possible. The
Blueprint is also supporting the expansion
of the NIH Pediatric MRI Study of Nor-
mal Brain Development to include diffu-
sion tensor imaging (DTI) and the devel-
opment of new tools for analyzing DTI
data. The data collected from this project
will enable the study of normal brain de-
velopment, provide reliable control data
for studies of childhood disorders and dis-
eases that affect the brain, and may aid in
the development of new diagnostic tools.

Equipment and infrastructure
The Blueprint has funded four Neuro-
science Blueprint Interdisciplinary Center
core grants (http://grants.nih.gov/grants/
guide/rfa-files/RFA-NS-06 – 003.html) to
provide resources for a range of local, re-
gional, and national interdisciplinary core
facilities. In addition, several other pro-
grams are available that support shared
core resources, equipment, and infra-
structure (http://www.neuroscienceblue
print.nih.gov/neuroscience_resources/
equipment.htm).

Neurological and behavioral assessment
Many neurological and behavioral studies
collect data on cognitive, sensory, and/or
motor aspects of neural function, but
there is little uniformity among the mea-
sures used. It is difficult to draw compar-
isons or compile data across studies that
use unique assessment test batteries. To
establish standard assessment measures
that address this weakness, the Blueprint
has funded a contractor to develop an
NIH Toolbox for Assessment of Neuro-
logical and Behavioral Function (http://
grants.nih.gov/grants/guide/notice-files/
NOT-AG-06 – 008.html). This initiative
will develop a set of neurological and be-
havioral measurements appropriate for a
variety of project types, particularly longi-
tudinal epidemiological studies and pre-
vention or intervention trials.

Training
The advance of research in neuroscience
increasingly requires interdisciplinary
training that is not readily supported un-
der the programs of the individual NIH
institutes and centers. The Blueprint,
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therefore, has targeted specific areas for
interdisciplinary training programs. In FY
2006, the Blueprint funded initiatives for
Training in Translational Research in
Neurobiology of Disease (T32 Institu-
tional National Service Award), Training
in Neuroimaging (T90 Interdisciplinary
Research Training Award), Training in
Computational Neuroscience (T90 Inter-
disciplinary Research Training Award),
and Course Development in the Neurobi-
ology of Disease (R25 Education
Projects). In fiscal year (FY) 2007, Blue-
print will support initiatives for Interdis-
ciplinary Individual Postdoctoral Fellows
for Training in Neurodegeneration Re-
search (F32 Postdoctoral Individual Na-
tional Research Award) and Short-Term
Interdisciplinary Career Enhancement
Awards for Neurodegeneration Research
(K18 Career Enhancement Award) (see
FY 2007 links below).

The neuroscience research resources
and tools listed here are just a portion of
those that are now accessible through the
Blueprint website. Investigators should
visit this site to see whether there are other
opportunities for enhancing their indi-
vidual research efforts.

Blueprint for neuroscience research
funding opportunities
In its first two years of operation, the Blue-
print sponsored 14 funding initiatives
(http://neuroscienceblueprint.nih.gov/
blueprint_funding/funding_archive.
htm). Many of these initiatives were co-

funded by one or more individual insti-
tutes, often at a substantial level. Starting
in FY 2007, the Blueprint initiatives year-
by-year will focus on scientific thematic
areas. The themes will be neurodegenera-
tion, neurodevelopment, and plasticity in
FY 2007, 2008, and 2009, respectively.

To provide guidance for the FY2007
neurodegeneration effort, a public Re-
quest for Information (RFI) for initiative
concepts was released in the NIH Guide,
and a planning workshop was held in
March 2006. The workshop brought to-
gether approximately 30 scientists from a
broad range of disciplines and perspec-
tives to identify research tools, resources,
and training activities that could accelerate
progress in neurodegeneration research
(http://www.neuroscienceblueprint.nih.gov/
blueprint_basics/200603_workshop_
report.htm). Based on the recommenda-
tions of the meeting, feedback from the
RFI, and the available financial resources,
a series of four initiatives was released in
September 2006. These include Thera-
peutics Delivery for Neurodegenerative
Diseases (R21 Exploratory/Developmen-
tal Grants; http://grants.nih.gov/grants/
guide/rfa-files/RFA-EY-07-001.html), Bi-
omarkers for Neurodegeneration (R21
Exploratory/Developmental Grants;
http://grants.nih.gov/grants/guide/rfa-
files/RFA-NS-07-004.html), Interdisci-
plinary Individual Postdoctoral Fellow-
ships for Training in Neurodegeneration
Research (F32 Postdoctoral Individual
National Research Service Award; http://

grants.nih.gov/grants/guide/rfa-files/
RFA-AG-07-004.html), and Short-Term
Interdisciplinary Career Enhancement
Awards for Neurodegeneration Research
(K18 Career Enhancement Award; http://
grants.nih.gov/grants/guide/rfa-files/
RFA-DC-07-005.html). See the NIH
Guide for the full announcements.

To solicit similar guidance from the
field for the neurodevelopment initiatives
in FY 2008, a public request for informa-
tion was released in the NIH Guide
(http://grants.nih.gov/grants/guide/notice-
files/NOT-MH-06 –114.html), and a
planning workshop for initiative concepts
for neurodevelopment will be held in No-
vember 2006. Note that the closing date
for responses to the Neurodevelopment
RFI is October 31, 2006.

Summary
In summary, the NIH Blueprint for Neu-
roscience Research has become the central
focus for coordination of NIH support for
neuroscience research. With a very mod-
est investment, it has created a framework
for sharing resources and providing train-
ing opportunities to leverage the strengths
of the participating institutes and centers.
All NIH neuroscience investigators, inde-
pendent of their source of funding, now
have access to tools, resources and training
that individual institutes could not provide.
The Blueprint will continue to serve this role
with input and guidance from the field. The
Blueprint welcomes public comments via
email (blueprint@mail.nih.gov).
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