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Your biotech insider from bench to business

A t its inception in 2002, the

NIH Roadmap initiative

(nihroadmap.nih. gov) was

created to “identify major opportuni-

ties and gaps in biomedical research

that no single institute at the NIH could

tackle alone but that the agency as a

whole must address.” Put into effect in

the 2004 budget year, the program has

developed into not only a way of oper-

ating for the NIH but also as a model

for other organizations to follow.

As the first step in creating the NIH

Roadmap, NIH director Elias A. Zer-

houni, M.D., consulted with stakehold-

ers, including over 300 scientists from

both academia and industry, to address

the issues the NIH faced. The result was

a novel program aimed at providing

organizations and companies with the

tools to promote high-risk, high-reward

research and enabling them to focus on

emerging areas of science and creative

ways to move research from lab to clin-

ic more quickly. 

Dr. Zerhouni points out that while

some people think the Roadmap refers

to a single initiative, it is actually a

strategy of doing business for the NIH,

a way of coordinating the organizations

involved and acting as an incubator for

projects and ideas. Of 96 initiatives

originally proposed to be a part of the

Roadmap, 28 were ultimately selected.

These initiatives have been staggered in

implementation, and the project itself is

now in the third year of its first five-

year plan.

The initiatives making up Roadmap

are divided into three main themes:

New Pathways to Discovery, Research

Teams of the Future, and Re-engi-

neering the Clinical Research Enter-

prise. Some of the initiatives within

these themes focus on issues like

providing better interdisciplinary

training for graduate students and

postdocs, awarding grants to scien-

tists who propose innovative and

high-risk research, and fostering col-

laboration between researchers in
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different fields. Others involve the

cooperation of public industry and

private organizations, including the

development of a network of biolog-

ical and chemical repositories and

public databases. 

Small Molecule Centers

One of the most ambitious goals of

the Roadmap has been the establish-

ment of small molecule centers, which

operate with cooperation between pub-

lic organizations and private industry.

These centers are the result of the New

Pathways to Discovery theme and its

Molecular Libraries initiative and are

collectively called the NIH Molecular

Libraries Screening Center Network.

In 2004, at the start of the practical

application of the Roadmap initiatives,

Discovery Partners International (DPI;

www.discoverypartners.com) was look-

ing at ways to move from being a pro-

ducer of chemical libraries into a chem-

ical library manager and saw involve-

ment with the NIH Roadmap’s Molecu-

lar Libraries initiative as a way to

demonstrate its abilities. 

The NIH awarded DPI a $24-million,

five-year contract to develop and main-

tain the NIH Molecular Libraries Small

Molecule Repository (mlsmr.discovery-

partners.com) and its associated website. 

The repository was created to provide

a public collection of organic chemicals

for use in multiple NIH Screening Cen-

ters and to deposit the structures of

these compounds into PubChem (pub-

chem.ncbi.nlm.nih.gov), the NCBI’s

publicly accessible cheminformatics

database of small organic molecules and

their biological activity. The chemicals

in the database are derived from public

and private sources and include FDA-

approved drugs, known compounds,

compounds derived from natural tem-

plates, and new compounds generated

by centers in the program.

One of the centers within the net-

work is the New Mexico Molecular

Libraries Screening Center (NMMLSC;

screening.health.unm.edu). This center

focuses on developing high-throughput

flow cytometry assays, screening small

molecules identified as targets by NIH

partner institutions with this technolo-

gy, and providing access to the screen-

ing data to both the public and private

sectors. 

According to Alexander Kiselyov,

Ph.D., executive vp of R&D at Chem-

Div (www.chemdiv.com), NMMLSC is

the only public center capable of doing

parallel FACS assays and committing to

a pharma-like robust approach of read-

ing up to 20 parameters at once. 

As a result of previous collaboration

with the University of New Mexico,

Chemdiv was chosen to provide the

chemicals used by the NMMLSC for

screening biological targets.

Another center, the NIH Chemical

Genomics Center (NCGC; www.ncgc.

nih.gov) recently began collaborations

with Invitrogen (www.invitrogen. com)

and Genedata (www.genedata.com).

Invitrogen provides cell-based assays for

high-throughput screening at the center,

and Genedata’s Screener® software is

used to compare and analyze high-

throughput screening data across differ-

ent assays.

“Our involvement with Roadmap

stemmed from a conference Invitro-

gen held in April 2005 focused on the

chemical genomics initiative,” notes

John Printen, R&D director of Invit-

rogen’s drug discovery solutions.

“We saw a group of academians

looking for the same screening that

pharmaceutical companies have, and

we looked into collaborating based

on a new screening paradigm and

how our cell-based tools could help

the NCGC look at whole pathways

of interaction.”

According to Printen there was a high

degree of interaction between Invitrogen

and the screening center during this col-

laboration. “We provided access to cell-

based assay sensors that were not yet on

the market, giving NCGC the first look.

They screened their chemicals with these

assays, which demonstrated how useful

these technologies are for various

approaches. It has been a good intellectu-

al exchange.”

Invitrogen is also looking into the

future for possible means of expanding

its collaboration with the NCGC. “A lot

depends on how this collaboration ends

up,” explains Printen. “We might apply

some of our other technologies in the

future, such as RNAi screening. We see

a nice flow from the development of

biological tools for screening of cell-

based assays into labeling and visualiza-

tion technology of molecular probes.”

Industry Reaction

Overall, the response from both

industry and academia to the NIH

Roadmap has been enthusiastic, and the

program is seen as an effective way for

companies to get involved with academ-

ic and government organizations. 

Dr. Kiselyov explains, “We used to

work with a variety of neighborhood uni-

versities, and that was a nightmare. Uni-

versities surround themselves with myste-

rious technology transfer offices which

insist on following the book to get maxi-

mum profits for their university, not

understanding that this has to be a two-

way road. We entered into working with
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Roadmap and the University of New

Mexico very cautiously, but it has been a

very rewarding experience thus far. Every-

one has gotten what they wanted.”

While there have been setbacks—in

the first set of 100,000 compounds

sourced by DPI, many had to be

removed from the database—the NIH

has proven willing to work with indus-

try to resolve any potential problems.

“The relationship we have had with

the NIH has been fantastic. They have

been extra helpful, and nothing has

gone unresolved,” reports Douglas

Livingston, Ph.D., senior vp of chem-

istry at DPI.

One of the problems noted by Dr.

Kiselyov was that in the beginning,

there was no clear guidance with regard

to hit followup. “If organization X

found a really good hit against target Y,

we wanted to be able to make a chemi-

cal against that target. Chemdiv proac-

tively suggested doing follow up on tan-

gible hits and commited to doing just

that, working on multiple probe designs

and actual follow up of molecules from

hit to lead.”  

Another concern noted by Printen

was the need for education about the

differences between academic bench-

work and high-throughput applica-

tions. “Individual investigators some-

times don’t have the knowledge to

know what technology they should be

using for high-throughput applications

verses traditional benchwork.”  

Printen explained that the NIH is pro-

moting education programs to deal with

this concern, working with industry to

sponsor meetings and workshops for

investigators to increase their knowledge

on high-throughput processes.

Overall, the prospects for the future

of the Roadmap look good. “Any ini-

tiative as massive as the Roadmap will

have surprises. It is important to devel-

op a crystal-clear road to follow, but it

is also possible to learn as you go and

develop more clear and tangible strate-

gies with input from the scientists, phar-

maceutical companies, and organiza-

tions involved,” says Dr. Kiselyov.

For future public-private collabora-

tions within Roadmap to work as well

as these current ones have, Dr. Liv-

ingston recommends that companies

considering such a collaboration antici-

pate the difference in working with gov-

ernment contracts compared to dealing

with others in industry. 

“If they take that into account and

are willing to have an infrastructure to

support the various regulations govern-

ment organizations require, then they

should have a positive experience,” Dr.

Livingston adds. 

Dr. Kiselyov agrees, “Before entering

into a collaboration of this type, make

sure all sides clearly understand what

will happen in one year, five years, and

ten years. Successes need to be pub-

lished and publicized.” 

Adaptation—The Future 
of the Roadmap

“This is something that hasn’t been

done before, so flexibility is required,”

explains Dr. Livingston. Thankfully,

flexibility was built into the program

from the beginning. According to Dr.

Zerhouni, one of the best features of

Roadmap is that it adapts as those

involved learn more about the process.

The plan is to bring scientists together

The NIH Patient-Reported

Outcomes Measurement

Information System Net-

work will host a conference

in September to examine

conceptual, clinical, and

methodological aspects of

assessing and using

patient-reported outcomes

in clinical research and

practice.
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every 2–3 years to see how Roadmap

is progressing and adjust the focus

based on what those involved have

learned. It’s a process of doing science

on science, notes Dr. Zerhouni, a way

of changing the program based on

empirical evidence as to what is and

isn’t working.

One example of Roadmap’s ability to

adapt is that its original conception,

multiple translational research centers

were included. Once the organizers real-

ized that these wouldn’t work, they can-

celled the competition for grants and

applied the money to the Clinical Trials

Institute Awards instead. 

According to Dr. Zerhouni, changing

course so dramatically would not have

been possible under the previous orga-

nizational structure of the NIH, but

with the Roadmap, they were able to

make the best use of available funding

and expertise.

“The real message is that it is a factor

of change across all institutes. We want

this to be a feature of how the NIH does

business on a regular basis,” concludes

Dr. Zerhouni. “The future of Roadmap

is running organizations not by anec-

dote but by science.”


