Where new cures and
biomedical discoveries begin

Chemistry of Life
Processes Institute
Transforming Science. Transforming Life.

We Lower the Barriers to
Discovery and New Treatments
For the millions of people around the world living with disease, the
Chemistry of Life Processes Institute at Northwestern University offers
new hope. From landmark Alzheimer’s studies to new treatments for
pediatric leukemia, epilepsy, cardiovascular disease and addiction,
our members are dedicated to advancing human health.
Drawn by the Institute’s extraordinary
expertise and facilities for innovation and
translation, investigators from across the
University converge at the Chemistry of Life
Processes Institute to apply path-breaking
science and transdisciplinary approaches
that define new fields and open up promising
areas of inquiry.
CLP Institute faculty reach across disciplines
to explore fertile areas of research and
pioneer unchartered paths leading to fresh
insights and breakthroughs in cancer,
glaucoma, arthritis, neurodegenerative
diseases and more. The Institute sparks
collaboration and provides funding for
early-stage team research to hasten the
development of new ways to prevent,
diagnose, and treat disease.

Catalyzing Early-Stage Research
Inspired by the work of Richard Silverman,
who developed pregabalin, the chemical
that became Lyrica®, the blockbuster drug
that was the first approved treatment for

fibromyalgia and diabetic neuropathy,
CLP Institute catalyzes early therapeutic
discoveries and shepherds them through
research and development to reach patients
sooner.
Development of Lyrica™, the most financially
successful drug ever to have come from a US
academic institution, took 16 years before it
was available in the US.
CLP Institute was formed to lower the
barriers to success and shrink the time it
takes to develop and deliver new diagnostic
tools and therapeutics to millions of people
around the world living with disease.

We Bring Innovations
from the Lab to Society
Ten to 15 years is too long for a person with a life-threatening
illness to wait for a new treatment or cure, yet that is the average
timeframe for potential new drugs to make it to the marketplace.
Identifying the underlying cause of a disease
is the first step in the drug discovery process.
Once that occurs, thousands of compounds
can be tested to identify molecules that have
an effect on a target protein. These molecules
are then modified to optimize them for potency
and bioavailability.
CLP Institute’s expansive, transdisciplinary
approach, state-of-the-art facilities, and
drug development expertise accelerate the
development of small molecule therapeutics,
biologics, and emerging drug delivery
technologies at Northwestern.

Our annual Cornew Innovation Awards
program provides seed money to jumpstart promising multi-disciplinary research.
Since the program’s inception, Cornew seed
grants have yielded a 20-fold return in new
federal funding furthering these critical
lines of inquiry. The funding also has led
to unprecedented breakthroughs in early
diagnostics for lung cancer, new surgical
adhesives, development of treatments
for neurodegenerative diseases, and new
technologies for fostering growth of vein grafts.

“CLP is the mothership for
bringing the chemists, biologists,
and engineers together. We’re
really trying to tackle important
problems in neurological,
neurodegenerative diseases,
cancer, cardiovascular problems
and other disorders.”
– Richard B. Silverman, PhD,
Founding Member of CLP,
Patrick G. Ryan/Aon Professor,
Professor of Chemistry and
Molecular Biosciences, Weinberg
College of Arts and Sciences

On the cover and above is a figure of Ji-5, a potent and selective inhibitor of the enzyme neuronal nitric oxide
synthase, bound to nNOS. Ji-5 has been found to be effective in preventing cerebral palsy phenotype in a rabbit
model of cerebral palsy. Credit: Cory Thomas Reidl

We Champion Complex
Diseases Through Team Science
Tackling big questions requires a dynamic ecosystem where multiple perspectives can
flourish. Biology, chemistry, medicine, and engineering faculty converge here to explore
radically new approaches to solving the human body’s most formidable health challenges.
CLP Institute is where scientists step out of
their comfort zones to explore uncharted
territories that shed new light on disease
and life processes. Through the years, CLP
Institute collaborations have led to promising
therapeutic approaches for childhood
leukemia, brain cancer, Alzheimer’s disease,
bipolar disorder, Type II diabetes and
metastatic cancer, just to name a few.
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Collaboration is in Our DNA.
More than 60 Institute faculty, representing
20 different departments, come from
Northwestern’s Schools of Medicine,
Engineering and College of Arts and Sciences.
The Institute also partners with centers and
institutes across the university, national
funding agencies and national laboratories.
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We Pioneer Tomorrow’s Breakthroughs
CLP Institute unlocks novel ideas that propel biomedical research forward. Examples include:
Protein-Based Mapping
of Human Cell Types
One person in the US is diagnosed with a blood
cancer approximately every three minutes,
according to the American Cancer
Society. This startling number
led Neil Kelleher, director of
Northwestern Proteomics,
a CLP-based center for
research excellence, to
explore how human
blood cells mature.
His research group uses
powerful instruments
to analyze how proteins
in our blood cells

influence their transformation from immature cells
in our bone marrow to infection fighters. Changes in
these proteins play a role as well in transformations
that result in cancer, like leukemia and multiple
myeloma.
Using a unique approach, Kelleher’s team can
map this process at a high resolution to obtain a
complete picture of each protein. Kelleher’s goal is
to identify the natural forms of proteins that can
make up an identity, or “bar code,” for each type
of cell activity to better define different cell types
and their relationships. Kelleher’s work has the
potential to greatly accelerate efforts to create cellbased therapies, personalized drugs, and improved
detection of human disease.

“We have this interesting phrase about how to pursue complex, big, high-value
science; we say we hunt in packs. That is to say that we team up, barriers are low,
and professors join forces to go take on bigger problems with direct societal benefit.”
– Neil Kelleher, Faculty Director, Northwestern Proteomics, Walter and Mary E. Glass Professor
of Molecular Biosciences, Professor of Chemistry, Weinberg College of Arts and Sciences;
and Professor, Biochemistry and Molecular Genetics and Medicine, Feinberg School of Medicine

Preventing Cancer Treatment Resistance
One of the biggest obstacles in treating and curing
cancer is the tumor cells’ ability to adapt to and
resist treatments. There are thousands of mutations
in cancer and thousands of genes involved in
Alzheimer’s disease and atherosclerosis. Although
many new and effective drugs are available, most
ultimately stop working. CLP Institute collaborators

Vadim Backman, Igal Szleifer, and Thomas O’Halloran
have designed a revolutionary new approach to
cancer treatment that can change the physical
environment around genes and prevent tumors
from adapting to chemotherapy, immunotherapies
and targeted therapies. Backman has developed
novel ways of looking at cancer cells by enabling
investigators to visualize gene activity, a powerful tool
in the fight against cancer.

“Without CLP, it would have been difficult to put this research program
together and implement it now that it’s funded.”
– Vadim Backman, PhD, Walter Dill Scott Professor of Biomedical Engineering,
McCormick School of Engineering, and Professor of Biochemistry and
Molecular Genetics, Feinberg School of Medicine
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New Treatments for Neurodegenerative
Diseases, Cancer and Addiction
What if you could design one drug that could work
against two completely different health conditions?
Master molecule maker Richard Silverman, has
created a drug that not only eliminates seizures in
a toddler, but also dampens the addictive effects of
drugs in animals.
As the use of illicit drugs and prescription opioids in
the US continues to rise, Silverman’s efforts have the
potential to impact tens of thousands of people living
with addiction. Biotech companies have licensed

Novel Diagnostics and Immunotherapies
for Cancer and Heart Disease
A diverse team of Institute collaborators and external
partners are making rapid progress in the emerging
field of “theranostics,” a term coined by founding
CLP Institute faculty member, Thomas Meade, that
combines diagnostics and treatment in a single
nanomaterials-based oral agent. This strategy
simultaneously delivers targeted nano-sized drugs to
specific organs and cells along with imaging agents
that allow physicians to determine if treatment is
delivered to the targeted area and having the
desired effect.

these compounds with both
anti-epilepsy and antiaddiction activities and
preclinical studies are
moving forward.
Silverman’s one-two
disease-fighting punch is
also making an impact on
other fronts, including a new
amyotrophic lateral sclerosis (ALS)
drug that is also showing interesting results against
Alzheimer’s disease and a Parkinson’s disease project
that also looks promising for treating melanoma.

Thomas O’Halloran to develop a new theranostic,
or “smart drug,” for diagnosing and treating
cardiovascular disease, the leading cause of death in
the developed world. Their theranostic platforms will
deliver anti-inflammatory drugs directly to plaques
and allow visualization by clinical imaging methods,
such as MRI and SPECT/CT.

Meade has joined forces with fellow Institute
investigators Evan Scott, Ming Zhao, and

The team is also developing a novel cancer
immunotherapy that simultaneously images and
tracks tumor-associated lymphatic drainage, a
primary route of cancer cell metastasis. Detailed
imaging maps of this process would allow clinicians
to better assess cancer progression and help direct
development of personalized interventions for
each patient.

INVESTING IN INNOVATION

POWERING TEAM SCIENCE FUNDING

$896k Invested in CLP Institute seed projects
$18M New external funding resulting from seed grants

$60M New external funding for transdisciplinary science
500 Faculty collaborations annually

We Accelerate
Drug Discovery
and Development
CLP Institute’s extraordinary tools and
expertise in identifying, developing
and testing new drugs inspire researchers
and clinicians across the University to
pursue new approaches to therapeutic
intervention.
From cutting-edge nanoscale imaging platforms to
sophisticated computational modeling of drug-target
interactions, CLP Institute offers a deep bench of
tools for discovery, analysis, and visualization. Our
expertise and technologies make possible steady
progress in the understanding of the molecular
underpinnings of cancer, Alzheimer’s, HIV, and more.
Our expertise in developing therapeutics and
leadership in the study of proteomics, epigenetic
strategies to control cancer, and the role of metals in
human health distinguish CLP Institute from other
major biomedical institutes.

Institute Centers and Cores Provide
Researchers with:
• Instruments and expertise needed to perform
high throughput robotic testing for potential
drug candidates
• Computational approaches to improving
drug design
• Access to industry-quality expertise in synthesis
of chemical compounds to improve the chemical
features of potential drug candidates to increase
potency and specificity
• Capabilities for preclinical testing for toxicity
and efficacy

“CLP brings thinkers and scientists from many fields and gives them
the resources they could never supply on their own. And it’s not just
imaging—there’s proteomics, CMIDD [Center for Molecular Innovation
and Drug Discovery] and biological production. Those have equipment
that no one group could ever afford, but the Institute has the muscle
to put those in the same building where your labs are, so the student
doesn’t even have to leave.”
– Thomas J. Meade, PhD, Director, Center for Advanced Molecular Imaging,
Eileen Foell Professor of Chemistry, Weinberg College of Arts and Sciences;
Professor of Biomedical Engineering, Molecular Biosciences,
Neurobiology, and Radiology

ACCELERATING DISCOVERIES

IN THE PIPELINE

4 Research centers
8 Cores for drug discovery and development
100 Instrument and technology-based research services

35 New drug candidates
31 Medical devices
9 Diagnostic technologies

A Track Record of Success
In the past decade alone, Institute faculty have advanced
75 new drug candidates, medical devices, and diagnostics,
collectively, toward clinical trials. These include a new class
of drugs to treat epilepsy, new compounds for psychiatric
treatment, therapeutics for Wilson’s disease, and improved
treatment for macular degeneration.
CLP Institute’s Entrepreneur-in-Residence program,
one of the first academic programs of its kind in
the nation, helps move discoveries out of the lab
and into clinics. For example, in 2015 the Institute
and its partners launched Acuate Therapeutics,
a private biopharmaceutical company that
advances commercialization of a whole new class
of drugs for treating cancer, including cancers of

the brain, pancreas,
lung, and breast, select
inflammatory diseases and
possibly treatment-resistant glioblastoma.
Since the Institute’s inception, 26 new companies
have spun out of the Institute and received external
investments exceeding $1.5 billion.

“We are excited about the future. CLP’s unparalleled strengths in
team-based drug discovery and development will continue to result
in dramatic innovations in diagnosis and treatment of disease.”
– Thomas V. O’Halloran, PhD, Founding Director,
Chemistry of Life Processes Institute

Training the Next Generation
CLP Institute trains and inspires the next generation
of innovators to work at the interface of multiple
disciplines. Our NIH-funded graduate training
program requires two mentors, one from chemistry
and one from biology, to help them master the
divergent languages of drug discovery, and we’ve
designed special courses that emphasize skills

development, rigor, reproducibility, and hands-on
training across a broad spectrum of instruments
and methods. The Institute also provides education
and career opportunities for outstanding
undergraduates to help guide their development
as future scientific leaders.

“I feel like the CLP training program has supported me in a countless
number of ways, whether it was through professional development
like sending me to different conferences so that I could present my
research, or allowing me the opportunity to host a panel that was
specific to how we encourage women to stay in academia.”
– Jennifer Ferrer, trainee

BENCH TO SOCIETY

FOSTERING TRANSDISCIPLINARY SCIENCE

26 New companies spun out by Institute faculty
$1.5B External investments in new companies

63 Institute faculty members
20 Departments
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The Richard and Barbara Silverman Hall of Molecular
Therapeutics and Diagnostics, home of the Chemistry
of Life Processes Institute, is a nexus for interaction and
collaboration between physical, engineering, and life sciences
researchers. The 147,000 sf building houses more than a
dozen research groups along with several new cutting edge
shared facilities.

facebook.com/ChemistryofLifeProcessesInstitute
linkedin.com/company/27249852/admin
instagram.com/clp_institute
@CLP_Institute

