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“There is no discovery without risk and what you risk reveals what you 
Written on the Body

When resources are tight, some prefer to play it safe. Karen Lackey, 

-

mission. “The reason I am here is that I believe there is a better way to 

She has seen hard times hit. She has watched as pharmaceutical 
companies laid off their research and development (R&D) staff—
unable to support them when nine in ten compounds failed to show 

efforts by academic drug discovery centers to make themselves into 
“mini-pharmas” to meet industry’s R&D needs—only, like industry 

“Separately, I don’t think either the pharmaceutical industry or the 
academic world has the answer. But if we could integrate the best 

or 70%, that would be huge.” 
-

100,000-compound library valued at $5 to $15 million in return for 
using that library to identify new drug candidates in the company’s 

(BMS) and will receive a multimillion dollar investment over three 

model is unproven, untested, and innovative, but now we have two 

Not Playing It Safe
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A new model for drug discovery at MUSC attracts two new industry partnerships
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Why a new model is needed 
Simply put, the current models of drug discovery are not working. 

success rate will require a more careful selection of targets and com-
pounds. A deeper understanding of clinical pathology and biological 
mechanisms—something academic researchers can provide—will help 
identify promising candidates to take forward into development.

Academic drug discovery has been focused traditionally on the 
work of individual researchers who seek grants to fund their work in a 

on a single compound in this model, and creativity is prematurely shut 
down by the need to protect intellectual property. “After this initial 
disclosure, very little additional work gets done on the therapeutic 
agent. That’s why it keeps failing—it is almost like you are sending 
your baby out before it has been completely worked on.” 

A team sport
Why not let people do what they do best, and then form teams that 
capitalize upon their expertise? Physician team members could tap 
into their wealth of clinical experience and intimate knowledge of the 
pathology of a disease. Basic scientists could bring their deep under-
standing of a disease’s biology and the models they have developed 

Award. Intended to break down silos, the virtual huddle will enable 
clinical and basic science researchers across campus to access 

that can be offered to industry. 
“This makes us look like teamwork people when we present to 

between basic science research and clinical care that industry lacks 

A pharmaceutical partner brings a new piece to the puzzle—its 
expertise in taking a compound through all the testing that must be 
done to bring a compound to market. “Think about it. You take a 
pill, you swallow it, and you expect that pill to ignore everything else 
and go exactly where it needs to go and work its business and then 
get out cleanly without touching anything on its way out,” explains 

industry can offer. But you really need that deep understanding of the 
pathology at each and every point and that’s what we bring.”

Partnering with Aeterna Zentaris to develop novel 
drug candidates

invaluable asset—a large library of novel compounds that they can 

centers rely on the same commercial compound libraries, hampering 
drug discovery. “It’s like casting a net in the same pond for ten years 

biologist Yuri Peterson, Ph.D. 
Even more notable is the provenance of the compound library. In 

-
ation of biotech startups, to do its R&D. “Medicinal chemists at those 
start-ups were synthesizing compounds directed at very important 
biologically active targets, and those are now part of the compound 

this novel and diverse compound collec-
tion will add momentum to drug discovery 

discovery set is proprietary information built 

has exclusive access. This gives us a huge advantage in creating new 
drugs,” says Peterson.

drug candidate per year beginning in 2018 in one of its specialty areas 
(i.e., oncology, women’s care, endocrinology, and neurology). The 

We’ve done drug discovery the same way for 50-60 
years and we’re stuck. It’s time to try something new. 
—Karen Lackey
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the city is on its way to becoming a biotech hub, like the Research 

amazing opportunities in making an impact in patient care, whether in 

entire investment on a single target or even a single disease, BMS 

-

Not only does the industry 
funding encourage a deeper 

the three chosen diseases, but 
it will help identify com-
monalities that characterize 

compartments and encour-

in different disciplines. “This 
collaboration among different 

the infrastructure provided by the 
BMS partnership can be the basis 

Lynn 
M. Schnapp, M.D.

-
ing a wider net, this drug discovery initiative will increase its chances 

The agreement offers Bristol-Myers Squibb something that 

-

-
gists Richard M. Silver, M.D. and James C. Oates, M.D., pulm-
onolgist Lynn M. Schnapp, M.D., and endocrinologist Maria F. 
Lopes-Virella, M.D., Ph.D., will collect samples from patients with 

used in novel explorative studies designed to identify and verify new 

microarray analyses of the collected samples. 

disease that can be used to test promising com-
pounds—both animal models, such as the 

bleomycin mouse model of systemic 
sclerosis adapted by Stanley R. Hoff-

man, Ph.D., and humanized ones, 
such as the human skin organ 

by Carol Feghali-Bostwick, 
Ph.D., that could be a better 
predictor of patient response. 
In addition, compounds can be 

-
blasts collected and grown 

from patient specimens. These 
models enable BMS to select the 

best compounds to take forward 
into development —a compound 

would be considered particularly promis-

Progressnotes.)

A risk worth taking
Adhering to the status quo of drug discovery would almost surely 

and combine their talents is risky, but it could improve the success 
rate of drug discovery and bring novel therapies to patients who 

-
ing number of pharmaceutical companies are willing to take. 
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Neuroimaging is on the verge of revealing some of the brain’s long-
kept secrets and in so doing could revolutionize our understanding of 
neurodegenerative and other neurological diseases. 

Novel imaging modalities are exposing tiny cracks in the brain’s 
microarchitecture that could herald the onset of disease long before 

part of the brain to the other, a process known as . 
Mapping all those connections in the healthy brain is the goal of 

healthy human brain—a blueprint of its wiring—has been completed, 
work will begin on the connectomes of a variety of neurological 

the healthy brain should help identify areas of faulty wiring that can 
become the focus of therapy. 

The imaging tool of choice for gaining deeper insight into 
both the brain’s microarchitecture and its wiring has been diffusion 
magnetic resonance imaging (dMRI), and in particular diffusion ten-
sor imaging (DTI). DTI, which maps the diffusion of water through 

brain tissue, can be used to determine both the rate and directionality 
of diffusion. The dMRI image is composed of thousands of voxels (a 
portmanteau word combining “volume” and “pixel”), each containing 
a shape that represents the diffusion of water in that area of tissue. 
These range from spheroids that represent isotropic (i.e., direction-
independent) diffusion to ellipsoids that represent anistropic (i.e., 
direction-dependent) diffusion.

Although diffusion spectrum imaging (DSI) is by far the most 
sensitive dMRI imaging technique, DTI has been widely adopted 
in the clinic because of its simplicity and because images can be 

available scanners and processed using standardized methodologies.
But is DTI the best tool for moving neuroimaging forward, or has 

it simply been the most convenient? 

Diffusional Kurtosis Imaging
Joseph A. Helpern, Ph.D.

-
ing, and long-time collaborator Jens H. Jensen, Ph.D., noted a 

The Ultimate 
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Mapping the brain’s wiring with diffusional kurtosis imaging
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