
nature biotechnology   volume 30   number 4   april 2012 309

its nest egg, which is the development and dis-
covery of basic knowledge,” says Lively, who 
served on the external advisory council of the 
now-defunct NCRR.

Making the case to a skeptical industry
The new center has also raised eyebrows in 
industry. Given the chance to be NIH director 
“I probably would not have started NCATS,” 
former Merck CEO Roy Vageols told a 
Congressional subcommittee last month. 
“Does anyone in the audience believe that 
there is something that NCATS is going to 
do that the industry thinks is critical and that 
they are not doing? That is incredible to think 
that. If you believe that you believe in fairies.”

NIH leaders say that Vagelos and other 
critics have fundamentally misunderstood 
their intentions. They argue that the center 
is being created from existing programs, not 
by raiding basic science accounts. Asked the 
day after Obama’s 2013 budget was released 
whether that message is consistent with the 
president’s request to boost the budget of the 
translational center alone among NIH insti-
tutes, Collins said, “One shouldn’t put too 
much on that, in terms of emphasis shift-
ing from basic to translational in a big way. 
That’s a small number compared to the over-
all $31-billion” NIH budget.

Neuroscientist Thomas Insel, who directs 
the National Institute of Mental Health and 
is serving as acting director of NCATS dur-
ing the search for a permanent director, says 
that the center’s goal is not to have “products 
instead of papers,” but to reengineer the pro-
cesses that will speed therapies to the bed-
side. Like others in industry and academia, 
“People in the biotechnology sector right now 
are often really stuck, and not able to figure 
out how to do translation cheaper, faster and 
better than the way it has been done in the 
past,” he says. “What NCATS hopes to do is to 
provide some tools and some experiments on 
the process of translation—tools and experi-
ments that could help all of us.”

In March, for instance, NCATS announced 
a new collaboration with drug maker Eli Lilly 
of Indianapolis. It will apply state-of-the-art 
Lilly assays designed to reveal new mecha-
nisms and pathways to some 3,800 medi-
cines—some of them investigational, some 
already approved—in what is called the 
NCATS Pharmaceutical Collection.

Insel also points to a drug-repurposing 
program that NIH launched last year, with the 
goal of establishing a “virtual medicine cabi-
net” of compounds abandoned by industry. 
The translational center is working to estab-
lish a “master agreement” that would allow 
applicants, including biotech companies, to 

National prescription for drug 
development
Vowing to reengineer drug discovery, NIH bets big with a new 
translational research center. Meredith Wadman reports.

When President Barack Obama sent his 2013 
budget proposal to Capitol Hill in February, 
only one division of the National Institutes 
of Health (NIH) was nominated for any-
thing but an all-but-flat budget: the National 
Center for Advancing Translational Sciences 
(NCATS), for which Obama requested an 
11%, $64-million increase, to $639 million. 
The center, which has become the defining 
priority of NIH director Francis Collins, is 
a hugely ambitious effort to streamline drug 
discovery, speeding therapeutics, diagnostics 
and devices to the clinic by attacking and 
eliminating obstacles that have flummoxed 
the multibillion-dollar phar maceutical 
industry.

That the center proposes to do this, begin-
ning with a budget of $575 million this year, 
is seen as hubris by some critics and naïveté 
by others. At that level of funding, “it’s diffi-
cult for many of us to see how NIH can make 
an impact” on the huge and thorny problems 
that are stumping the combined brains of the 
industry, says Mark Lively, a professor of bio-
chemistry at Wake Forest University Baptist 
Medical Center in Winston-Salem, North 
Carolina.

But the center also has a devoted fan base. 
“NCATS is the right thing to do at the right 
time,” says Margaret Anderson, the execu-
tive director of FasterCures, a not-for-profit 
center of the Milken Institute, an economic 
policy think tank in Washington, DC. “I 
believe that this will be Dr. Collins’ signal 
achievement.”

Is consolidation the answer?
Part of what makes sense to Anderson about 
NCATS is that it comprises, almost entirely, 
preexisting NIH programs that are now being 
brought together under one roof—from rare 
disease research to efforts to ‘repurpose’ drugs 
discarded by industry. Eighty percent of the 
new center is composed of the Clinical and 
Translational Science Awards, a six-year-old 
program that now supports 60 translational 
medicine centers nationwide at a cost, in 2012, 
of $487 million. NCATS houses most of the 
program’s budget (Fig. 1).

The logic behind putting all of this in 
NCATS—that, with all the pieces housed 

together, the whole will be greater than the 
sum of the separate parts—is part of what has 
animated Collins’ determination to establish 
the center. But his quest was also driven by an 
urgency that the former head of the Human 
Genome Project is perhaps uniquely poised 
to feel: the ultimate mission of his agency, 
after all, is to reduce the burdens of human 
illness. “Patients suffering from debilitating 
and life-threatening diseases do not have 
the luxury to wait the 13 years it currently 
takes to translate new scientific discover-
ies into treatments,” Collins said on the late 
December day that President Obama signed 
the new center into law.

That was exactly one year after Collins’ 
plans to establish NCATS first became known 
to the public. This is warp speed, in the gov-
ernment world, and has caused angst on the 
NIH campus, where the $1.3 billion National 
Center for Research Resources (NCRR) was 
dissolved and its component pieces parceled 
out to other NIH institutes and centers as part 
of the reorganization.

“My main concern is that, in a time of scarce 
resources, NIH should really be focusing on 

Even as extramural centers see their funding 
evaporate, these robots at the National Center for 
Advancing Translational Sciences (NCATS) will 
remain available to screen potential probes as 
part of the Molecular Libraries Program.
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Discovery. “I’m really thrilled that the NIH 
understands that translation has to be deliber-
ate. It can’t be left to chance.”

By late January this year, with the 
105-employee NCATS up and running, 
James Greenwood, president and CEO of the 
Biotechnology Industry Organization (BIO; 
Washington, DC), was sounding a cautiously 
optimistic note. The new center “is potentially 
a good thing,” he said during a January 23 tele-
phone conference with reporters. His group 
suggested to Collins “that rather than thinking 
of this as a model where NIH would develop 
a drug from beginning to end, what would be 
particularly useful would be to do science that 
would raise all boats.”

That, says NIH, is precisely what it intends 
to do.

And indeed, NCATS is forbidden by the 
legal language that established it from funding  
late-stage clinical trials. The law further 
instructs the new center to avoid “duplication, 
redundancy and competition with industry 
activities.”

use shelved drugs for new purposes and is pro-
viding the resources and experts to systemati-
cally troll through the compounds for new uses 
against new targets. NCATS makes the perfect 
institutional home for such an effort, Insel says. 
“I don’t want to see NIH do that 27 different 
ways for 27 different institutes.”

Others with industry experience say that 
the NIH initiative is on the mark, with thera-
peutic pipelines languishing despite the tidal 

wave of information that has flowed from the 
decoding of the human genome and atten-
dant technological advances. “The old way 
of thinking was: if you do great science, the 
therapies will just follow from that. It’s really 
not that simple,” says Jeffrey Conn, who headed  
neuroscience drug discovery at Merck’s campus 
in West Point, Pennsylvania, before moving to 
Nashville, Tennessee, where he is co-director of 
the Vanderbilt Center for Neuroscience Drug 

Last year, a San Diego–based biotech company named receptos 
announced the launch of a phase 1 trial of a novel multiple sclerosis 
drug. It is hoped that the highly selective sphingosine-1-phosphate 
receptor 1 (S1P1) agonist, rPC1063, will, by dampening the 
immune response, offer an important oral treatment for the 
autoimmune disease that afflicts some 400,000 Americans.

But something distinguishes the receptos trial from scores of 
others: the origins of its candidate drug. rPC1063 is the first 
drug to be tested in human subjects as a result of the Molecular 
Libraries Program (MLP), an ambitious—but now threatened—
eight-year-old effort by the NIH to make the tools of industrial-
scale drug discovery available to academic investigators. receptos 
licensed the patents supporting rPC1063 from The Scripps 
research Institute, one of a handful of centers funded by the MLP 
to undertake assay development, high-throughput screening and 
medicinal chemistry on behalf of academic scientists, with the goal 
of developing high-quality chemical probes and, in some cases, 
lead candidates themselves. That was certainly the case with 
the Scripps S1P1 agonist. within 18 months, the company had 
optimized rPC1063 and begun its phase 1 study, which concluded 
in february, with phase 2 set to begin later this year.

whether receptos would even exist today without the MLP 
“is a good question,” says robert Peach, the company’s CSO. 
“we almost certainly would not have become a clinical stage 
biotechnology company in such a short time.”

The program has also had the signal effect of demonstrating that 
there is a place for academic scientists in drug discovery. “The 
Molecular Libraries Program has transformed academic chemical 
discovery and target validation,” says Hugh rosen, the principal 
investigator at The Scripps research Institute Molecular Screening 
Center in La Jolla, California. rosen notes that the discovery and 
optimization of the rPC1063 is directly attributable to background 
science made possible by the MLP, and to the screening of 
some 68,000 of the small molecules in the MLP’s library of over 

380,000 compounds. The center’s work has also, in the last six 
months alone, led to publication of a chemically tractable new 
mechanism for controlling the cytokine storms that prove so deadly 
in pandemic influenza1; described a novel, tractable mechanism 
for the treatment of type 2 diabetes2; and used MLP probes to 
elucidate a high-resolution crystal structure of the S1P1 receptor3.

Nor is the Scripps center unique in its productivity. Together, the 
network of nine MLP centers has, since the program’s inception 
in 2004, produced over 250 probes—small molecules that can 
be used as research tools to interrogate previously inaccessible 
targets, if not as drugs themselves. The network has also been 
directly responsible for at least 342 scientific publications. It 
has populated a publicly available database, PubChem, which 
is accessed by over 100,000 users a day. And it has been 
instrumental in the discovery of over 100 drug candidates that are 
lined up behind rCP1063, not in the clinic yet, but in many cases 
not far from it either.

Admittedly, the program has critics. Christopher Lipinski, a 
scientific advisor to Melior Discovery in Exton, Pennsylvania, and 
a medicinal chemist at Pfizer until he left the company in 2002, 
says that the NIH paid rock-bottom prices to build the compound 
library in the early years of the program, and came up with “pretty 
wretched compounds. So in my opinion there was a lot of time and 
money squandered, wasted in the early time period. That’s the bad 
part. The good part is that the NIH learned from the mistakes and 
largely corrected them,” he says.

That has benefited MLP’s constituents. for instance, last year, 
Vanderbilt university’s Center for Neuroscience Drug Discovery, 
whose Specialized Chemistry Center is part of the MLP network, 
announced that three of its programs have produced candidate 
drugs, for schizophrenia, fragile X syndrome and Parkinson’s 
disease. Two schizophrenia candidates and one directed at 
fragile X are now being advanced to the clinic by, respectively, 
Janssen Pharmaceuticals, the Johnson & Johnson subsidiary 

Box 1  Molecular Libraries Program gets the axe 
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Figure 1  NCATS components in fY 2013 budget ($ millions).
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Institute administers the matchmaking 
website i2iConnect, for “bridging inven-
tors and industry” (http://www.i2iconnect.
org/Home.action). The CTSA program as a 
whole maintains a website listing publically 
available licensing opportunities from all its 
centers (http://www.ctsaip.org/about/par-
ticipate.cfm). And the CTSA Pharmaceutical 
Assets Portal (http://www.ctsapharmaportal.
org/) allows scientists seeking to repurpose 
‘shelved’ drugs to directly ask for them from 
participating companies. In turn, the com-
panies can seek academic collaborators for 
repurposing such drugs.

But while CTSA mandates are under 
assessment, there is discernible angst among 
CTSA principal investigators, as they com-
pete for the highly competitive five-year 
grants, about how they are going to be asked 
to change. “This will be a tough and very 

The breakdown
Here, in order of magnitude, are some of the 
programs within the new center that may be 
of interest to biotechs hoping to benefit from 
NIH’s ambition.

Clinical and Translational Science Awards 
(CTSA; $461 million, or 80%, of NCATS’ 
budget in 2012). These multimillion-dollar 
awards were administered by the NCRR. 
With mandates that include community 
engagement, training and comparative 
effectiveness research as well as transla-
tional activities, their mission does not 
entirely overlap with that of the new center. 
And indeed, at NCATS, their emphasis may 
shift: in a report accompanying the law that 
created NCATS, Congress instructed NIH 
to enlist the Institute of Medicine of the 
National Academy of Sciences to review the 

CTSA mission in light of its new institutional 
home.

“We’re beginning to call this CTSA 2.0,” 
says Insel, who adds that a key goal for the 
coming months is to improve inter-CTSA 
collaboration in order to create “a national 
network that can allow us to move [clinical] 
trials much more quickly than we have in 
the past.”

The CTSA centers, says Insel, “will be 
evolving to do some new and exciting things. 
We expect that one of these will be working 
with partners in industry to broaden their 
efforts—not only for therapeutics but for 
biomarkers, diagnostics and devices—the 
whole range of what’s needed for transla-
tional science.”

Several CTSA initiatives are already con-
necting industry and academic partners. The 
Indiana Clinical and Translational Sciences 

based in Titusville, New Jersey; by the Boston startup Karuna 
Pharmaceuticals; and by Seaside Therapeutics in Cambridge, 
Massachusetts. The MLP “has been absolutely critical to being 
able to advance these molecules,” says Jeffrey Conn, the  
co-director of the Vanderbilt Center for Neuroscience Drug 
Discovery and a co-investigator on its MLP center grant.

for example, he says, in the case of one of the schizophrenia 
candidates, the MLP allowed his team to develop an understanding 
of the molecular profile and cellular effects of a compound that 
has robust efficacy but avoids specific adverse effects. “That then 
informed our full drug discovery,” says Conn. “I don’t believe 
we could have gotten to the finish line if we had not had that 
information.”

Now, however, MLP funding, currently at $91.8 million, is slated 
to be slashed to $34 million in 2013 and, in 2014, disappear 
(Table 1). Its abrupt sunsetting is a function of the program’s home 
in NIH’s Common fund, a $546-million-dollar pot of discretionary 
money that the NIH director uses 
for trans-institute initiatives. These 
are, by Congressional mandate, 
temporary. As it was conceived, 
programs launched by the fund 
would then be taken over by one 
or more of the biomedical agency’s 
27 institutes and centers. In the 
case of the MLP, however, good 
intentions are colliding with hard 
economic realities.

A dozen NIH institutes and 
centers have recently said they 
will entertain grant applications 
that would continue the MLP’s 
work by funding projects proposed 
by individual scientists, and then assigning them to one of the 
MLP centers. But whether they actually fund such applications 
will remain entirely at their discretion; MLP projects are not a 
guaranteed line-item in anyone’s budget. And as they confront 
historically low grant application success rates, there is no reason to 

assume that NIH institute directors will carve out big new pieces of 
their finite pie for the MLP.

There is one exception. One of the MLP’s nine centers, the 
NIH Chemical Genomics Center (NCGC), has been housed at 
NIH’s genome institute and, in late December, became part 
of the new NCATS. Although currently still funded from the 
Common fund, the new translational sciences center will take 
over the NCGC’s $13-million budget next year.

Its services will remain open to both NIH and extramural 
scientists. That access, combined with the funding interest 
expressed by the dozen other NIH institutes, should allay 
investigator fears that NIH is abandoning the MLP, says James 
Anderson, who oversees the Common fund as director of NIH’s 
Division of Program Coordination, Planning and Strategic 
Initiatives. “I know there’s a lot of concern that we’re just 
eliminating the program, but that’s not the case. It’s changing 
its form…. The capacity will be there for people who need it.”

Anderson also argues that the MLP has “stimulated a 
scientific culture shift” that has led many universities to 
create their own, stand-alone screening centers. An inventory 
compiled by NIH in 2010 lists 32 such independent centers, 
at institutions from Memorial Sloan-Kettering Cancer Center to 
the university of Michigan to the university of California, Los 
Angeles. Another 12 centers are supported by a similar program 
at the National Cancer Institute, the $23.5 million Chemical 
Biology Consortium, which was launched in 2009.

“Virtually every major university has an internal drug discovery 
center which is funded at least in part by the university,” agrees 
Bryan roth, a pharmacologist at the university of North Carolina 
in Chapel Hill and an external adviser to the MLP since its 
inception. “There’s been a sea change. And [the MLP] has been 
responsible for a lot of this.”

As the MLP winds down, says roth, what this means is that 
“the biggest casualties” will be investigators at the generally 
smaller universities that don’t already have stand-alone drug 
discovery programs. On top of that, he predicts, the kind of 
spinoff for which receptos is the poster child is “something that 
has come from this and is probably going to disappear.”

Table 1  MLP funding
Year Funding ($ millions)
2004 31,572 

2005 66,611

2006 96,952

2007 114,734

2008 117,939

2009 112,337

2010 113,241

2011 103,234

2012 91,750

2013  34,075

2014 0

Box 1  Molecular Libraries Program gets the axe (continued)
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February, Obama asked them to raise that 
funding to $50 million next year. For now, 
the $10 million, Insel admits, “is at most, an 
admission ticket.”

Biotech companies are keen on the CAN 
idea, but disappointed at the amount of fund-
ing. “I love the proposal,” says Rachel King, 
the CEO at GlycoMimetics in Gaithersburg, 
Maryland, and a member of the Emerging 
Companies Section Governing Board at BIO. 
“But we need to get this meaningfully funded.”

Paul Hastings, the president and CEO of 
OncoMed Pharmaceuticals, in Redwood City, 
California, says that CAN grants, if they are 
ever awarded, would allow biotechs to fund 
projects that can’t begin to be approached 
with the mainstay government grant avail-
able to companies like his, the Small Business 
Innovation and Research grants, which top 
out at $1 million. “With $15 million we could 
take a preclinical candidate and probably get 
it through phase two,” says Hastings, who, 
like King, is a member of the BIO board sec-
tion on emerging companies.

Whether, and when, NCATS will receive 
the resources to fund CAN grants is entirely 
in the hands of Congress. In the meantime, 
center officials are taking the first, necessary 
steps to make that happen—establishing a 
24-member board to oversee CAN. As stipu-
lated in the law, that board will include at 
least one biopharmaceutical company repre-
sentative, at least four venture capitalists and 
at least eight members of disease advocacy 
groups.

There is also “active discussion,” says 
Christopher Austin, the director of NCATS’ 
Division of Preclinical Innovation, on whether 
to use a chunk of the $10 million on a project 
“so cool that Congress will say, ‘Here’s another 
$100 million’.”

Meredith Wadman, Washington, DC

1. Teijaro, J.r. et al. Cell 146, 980–991 (2011).
2. Choi, J.H. et al. Nature 477, 477–481 (2011).
3. Hanson, M.A. et al. Science 335, 851–855 (2012).

competitive process,” confirms Josephine 
Briggs, the acting director of the NCATS 
division that oversees the CTSA. “We will be 
asking the sites to tell us how they are going 
to reengineer human subjects’ research.”

Components of the Molecular Libraries 
Program ($24.4 million funded from the 
Office of the Director in 2012). Central NIH 
funding for the eight extramural centers sup-
ported by this $92-million program is due to 
be phased out by 2014. However, an intramural 
center, the NIH Chemical Genomics Center, 
will remain active as part of NCATS, and will 
serve both NIH and extramural investigators 
with assay development, high-throughput 
screening and medicinal chemistry, drawing 
on an annotated library of over 380,000 com-
pounds (Box 1 and Table 1).

Therapeutics for Rare and Neglected 
Diseases (TRND; $24 million in 2012). This 
three-year-old effort to attack diseases that 
don’t commonly draw industry money pro-
vides in-kind support (administrative work or 
reimbursement for completed work) to bio-
pharmaceutical companies, patient advocacy 
groups and academics. TRND focuses on drug 
candidate optimization and preclinical devel-
opment, as well as research aimed at improv-
ing drug development itself. Depending on the 
situation, TRND support—for instance, help-
ing companies get access to high-throughput 
screening, medicinal chemistry and toxicol-
ogy—can continue into first-in-human trials. 
It is stopped once a project can attract outside 
support, or if it fails to meet predetermined 
milestones.

The TRND program is supporting projects 
that include work on a schistosomiasis drug 
by Concert Pharmaceuticals of Lexington, 
Massachusetts; a therapy for creatine trans-
porter deficiency being developed by Lumos 
Pharma of Austin, Texas; and an exon- 
skipping drug to treat a genetic subset of 

patients with a specific mutation causing 
Duchene muscular dystrophy, a program of 
AVI BioPharma in Bothell, Washington.

Chris Garabedian, the company’s president 
and CEO, says that TRND support is saving the 
company “a few million dollars” and allowing 
them to pursue accelerated development of a 
candidate that otherwise would have had to 
wait. It is “a tremendous benefit to the research-
ers, the industry and, ultimately, the patients,” 
he says.

Cures Acceleration Network (CAN;  
$10 million in 2012). In late 2009,  
then-Pennsylvania senator Arlen Specter 
wrote a new, $500-million program into the 
bill that would become the Affordable Care 
Act. It described a program that would dish 
out one-year grants of $15 million—with 
potential for renewal—to companies and 
other applicants working to develop any 
therapy that the NIH director deemed to 
be a “high-need cure.” There was only one 
string attached. Such a drug, device or bio-
logic had to be one whose development was 
unlikely to occur otherwise, because of the 
lack of commercial incentives.

These would be no typical grants. For one 
thing, they would require most recipients 
to match every federal dollar with 33 cents 
of their own. In addition, the NIH direc-
tor could apply something called “flexible 
research authority” to 20% of the money—
legal parlance for power granted to NIH to, 
among other things, issue such grants in a 
hurry, and, similarly, to stop them on a dime 
if they are failing to deliver. The law also 
requires NIH to ensure that communication 
between awardees and the Food and Drug 
Administration happens early and often.

By early 2011, it was clear that fiscal pres-
sures would prevent Congress from actually 
funding the program for anything like $500 
million. Congress delivered just $10 mil-
lion for the program in 2012, although in 
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