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RESEARCH ENTERS A NEW
DATA-DRIVEN ERA
OF DISCOVERY

In classical research, an investigator generates a 
question or hypothesis and then collects information 
in a systematic way to answer that question or test 

the hypothesis. In the past few years, however, several 
technological innovations have converged to open a 
completely new way to approach scienti!c questions: data-
driven research. 
 
Some of these advances have become familiar to the world 
at large, such as the rise of Big Data and cloud computing. 
Others, including the development of next-generation 
gene sequencing machines, are less widely known. Taken 
together, they are launching the University of Alabama at 
Birmingham (UAB) and other leading research centers into 
a new era of discovery. 
 
In data-driven research, you don’t start with a narrow 
question. Instead, you collect a huge amount of data and 
then look for emerging patterns in those data. At UAB, 
data-driven research is generating fresh understanding in 
how to treat and prevent disease. It is also leading directly to 
the creation of new products and businesses, and by training 
a new generation of innovation-savvy students, we are 
enabling the United States to maintain its global leadership 
role in research and development. 

BY RAY L. WATTS, M.D., PRESIDENT, 
UNIVERSITY OF ALABAMA AT BIRMINGHAM

Photo left: Ray L. Watts, M.D., president of the University 
of Alabama at Birmingham and a renowned researcher 
and clinician specializing in Parkinson’s disease, with 
UAB scientist Andrew West, Ph.D. West is developing a 
potentially revolutionary new treatment for Parkinson’s 
through the Alabama Drug Discovery Alliance (ADDA), a 
partnership between UAB and Southern Research Institute. 
The ADDA currently has 17 potential new treatments in its 
development pipeline.

PHOTOS: COURTESY, UNIVERSITY
OF ALABAMA AT BIRMINGHAM.
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ASKING CRITICAL QUESTIONS 
 
A hypothesis-driven researcher might say, “I know there 
is a gene related to cancer in the European population; is 
the same true for those of African descent?”  
 
"e data-driven researcher will be more open-ended, 
saying, “I’ll bet something in the genetic makeup of 
these populations is related to cancer.”  
 
Both approaches are valid, but it is clear that the 
latter o#ers the possibility of making surprising new 
discoveries. And the history of science shows that 
breakthroughs often emerge from unexpected directions. 
 
Genetics is a leading example of a !eld that is being 
transformed by data-driven science. While it took 
more than 10 years for the Human Genome Project 
to produce the !rst complete map of human DNA, 
the next-generation sequencing machines now used by 
researchers at UAB and other institutions can do that 
work in a matter of days. Illumina, a leading maker of 
DNA sequencing machines, estimates that 228,000 
human genomes will be sequenced in 2014—a number 
projected to double every 12 months. With the critical 
mass of genetic data currently available, researchers are 
uncovering new links between DNA patterns and the 
onset and progression of disease.  
 
At UAB, we are making a major investment in genomic 
medicine and two related !elds: personalized medicine 
and informatics. Personalized medicine seeks to 
understand how individual genetic variations a#ect a 
person’s susceptibility to disease or response to treatment. 
Informatics powers both genomics and personalized 
medicine by enabling researchers to manage and analyze 
the large datasets generated in this work. 
 

We believe that we must !rst invest in our own 
strategic priorities before asking others to partner 
with us. "at is why UAB leadership plans to 
dedicate $200 million over the next !ve years 
toward accelerating research, with support from 
"e Campaign for UAB: Give Something, Change 
Everything, the institution’s largest-ever fundraising 
campaign, with a goal of $1 billion. A signi!cant part 
of these funds will be used to recruit accomplished 
investigators who are national and international 
leaders in genomics, personalized medicine, and 
informatics. 
 
UAB is tackling several important health problems 
for our area of the country through this accelerated 
e#ort. Data-driven discovery promises to identify 
new approaches to tackle the high rates of cancer, 
diabetes, obesity, and stroke seen in the South. Our 
research will also speci!cally address the signi!cant 
health disparities along socioeconomic and racial 
lines. 
 
THE POWER OF PARTNERSHIPS 
 
To achieve these goals, we are forming new strategic 
research partnerships. "is year, we created the 
UAB-HudsonAlpha Center for Genomic Medicine, 
which links UAB with the HudsonAlpha Institute 
for Biotechnology in Huntsville. HudsonAlpha 
was created by two entrepreneurs who raised 
$130 million in private and state funds to build a 
270,000-square-foot institute on a newly created 
150-acre biotechnology park. In 2007, they recruited 
Richard Myers, Ph.D., former chair of genetics at the 
Stanford University School of Medicine and a major 
researcher in the Human Genome Project. Myers 
serves as HudsonAlpha president, leading more than 
100 scientists. 
 

HudsonAlpha’s key contribution to the UAB-
HudsonAlpha partnership is capacity. While 
UAB has four next-generation genetic sequencers, 
HudsonAlpha has 12. But human genomics research 
also requires large populations of patients and 
investigators who specialize in clinical studies. "at 
is what UAB brings to the synergy, as it is one of the 
largest public academic medical centers in the United 
States, with more than 1 million patient visits a year 
and annual research funding of more than $450 
million. 
 
You can imagine an outcome from UAB’s investment 
in this research: novel potential biological targets 
that can be used as the starting point to develop 
new molecular therapies. A partnership with 
Birmingham-based Southern Research Institute 
is already fueling rapid progress in this area. UAB 
has expertise at both the front and back ends of the 
drug discovery pipeline: the initial identi!cation 
of potential targets through data-driven basic and 
clinical research and, at the back end, human clinical 
trials. Southern Research—which has discovered 
seven FDA-approved cancer drugs—excels in the 
middle pipeline steps, including high-throughput 
screening, medicinal chemistry, pharmacokinetics, 
toxicology, and initial safety and e$cacy testing. "is 
Alabama Drug Discovery Alliance already has 17 
active potential drugs in its pipeline, and as a measure 
of discovery rigor, 11 more have been paused or 
terminated. 
 
TOWARDS TEAM-BASED SCIENCE
 
At UAB, we have long recognized that innovation 
happens when researchers from di#erent disciplines 
interact. "is viewpoint, that UAB is an “institution 
without walls,” becomes even more important in 
the era of data-driven research, which requires close 

IN DATA-DRIVEN 
RESEARCH, YOU 
DON’T START 
WITH A NARROW 
QUESTION. 
INSTEAD, YOU 
COLLECT A HUGE 
AMOUNT OF DATA 
AND THEN LOOK 
FOR EMERGING 
PATTERNS IN 
THOSE DATA.
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available cloud computing technology to process millions 
of spam e-mails each hour. By rapidly testing the links in 
each e-mail, the system can create a constantly updated 
blacklist to prevent innocent users from visiting malicious 
websites. 
 
DATA-DRIVEN ENTREPRENEURS 
 
"is leading-edge research has tremendous commercial 
potential. Last year, UAB launched Malcovery Security, a 
spin-o# company that helps businesses protect themselves 
against cyberattacks. Its customers include Facebook, 
Visa, IBM, LinkedIn, eBay, and Citi. Malcovery is now 
housed at Innovation Depot, a Birmingham business 
incubator and public/private economic development 
e#ort that operates in partnership with UAB. Innovation 
Depot focuses on emerging biotechnology/life science, 
information technology, engineering and service 
businesses. "ere are currently 95 companies operating 
out of the facility, and over the past !ve years, Innovation 
Depot has had a $1.25 billion economic impact on the 
Birmingham metropolitan area.   
 
"e UAB Institute for Innovation and Entrepreneurship, 
which launched last year, is designed to amplify our 
economic impact. It identi!es high-potential intellectual 
property developed at UAB, and provides an entry point 
for industry collaborations—partnerships that play an 
essential role in supporting and accelerating our research 
programs. "e Institute has another vital mission: to 
enhance academic programs in entrepreneurship and 
innovation that will inspire the next generation of 
American businesses.  
 
New opportunities for data-driven breakthroughs are 
continually emerging throughout our campus. "ese are 
tremendously exciting times that bode well for the future 
prosperity of Birmingham and Alabama, and for America’s 
global competitiveness in research and development. 

Ray L. Watts, M.D., is the seventh president of 
the University of Alabama at Birmingham. A 
Birmingham native, Dr. Watts graduated from 
Washington University School of Medicine in 
St. Louis and completed a neurology residency, 
medical internship, and clinical fellowships at 
Harvard Medical School and Massachusetts 
General Hospital, followed by a two-year 

medical staff fellowship at the National Institutes of Health. At 
UAB, Dr. Watts served as the John N. Whitaker Professor and 
Chairman of the Department of 
Neurology. There he played a 
key role in establishing the UAB 
Comprehensive Neuroscience Center, 
and he also was named president 
of the University of Alabama Health 
Services Foundation.

collaboration between investigators from a wide 
variety of traditional specialties.  In the UAB Big 
Data Research and Analytics Laboratory, for example, 
engineers, physicians, computer scientists and 
statisticians have joined forces to develop new ways 
to manage, analyze, and visualize large datasets. In 
addition to serving as a central facility to process data 
generated through research across campus, the lab 
is pioneering new hardware and software designs to 
evaluate those data faster and more e$ciently.  
 
One particularly exciting study in the lab is using 
data-driven research methods to develop new ways 
of detecting Parkinson’s disease. "e investigators 
started with a large collection of MRI brain scans 
from patients with Parkinson’s and a similar number 
of scans from healthy patients. "en they designed 
algorithms to look for patterns that distinguish one 
type of brain from the other. "eir software found 
subtle changes that occur in the early stages of 
Parkinson’s, suggesting that MRI images collected 
in clinical practice may be able to be used to assist 
in diagnosing the disease. Because the technique 
works with MRI scans that can be produced by 
any community hospital (rather than relying on 
specialized machines available only at major medical 
centers), it has great potential for widespread use. 
"e researchers recently launched a new project 
that will use the same approach to study autism. 
"eir ultimate goal is to extend the work to improve 
diagnosis of Alzheimer’s and other brain diseases.  
Innovations developed in the Big Data Research and 
Analytics Lab also bene!t businesses throughout 
our region. "e lab’s scientists are already assisting 
several Alabama companies as they embark on data-
driven initiatives. And as more businesses seek the 
competitive advantage o#ered by Big Data analysis, 
these partnerships will continue to grow. 
 

INNOVATIONS IN CYBERSECURITY 
 
American businesses have another pressing data 
concern: how to keep their information safe. 
Cybercrime now costs the U.S. economy an 
estimated $100 billion per year, with theft of 
intellectual property accounting for the largest share 
of those losses. But here too, data-driven research 
is providing fresh solutions. Investigators in UAB’s 
Center for Information Assurance and Joint Forensics 
Research are developing new ways to convert the 
torrents of data %owing through the Internet into 
actionable intelligence. 
 
Led by UAB Director of Research in Computer 
Forensics Gary Warner, UAB cybercrime researchers 
began by creating a vast database of spam e-mails 
and malicious software that now holds more than 1 
billion e-mails and 11 million malware samples. "en 
they developed new methods to rapidly analyze that 
data and compare it with the 1 million new messages 
arriving in the database each day. Within minutes, 
their algorithms can identify patterns that point to 
major new cyberattacks—and identify the sources of 
these assaults. Just as important, the data are securely 
tracked so they are admissible as legal evidence, 
which allows law enforcement o$cials to prosecute 
the criminals responsible.  
 
UAB e#orts have assisted the FBI and other law 
enforcement agencies in cases that have led to the 
arrest of more than 100 cybercriminals. In one high-
pro!le case, Warner and his students helped the FBI 
identify 17 foreign nationals who had participated 
in a massive online fraud ring that stole $70 million 
from hundreds of American companies.  
Center researchers are continually investigating new 
approaches to curb cybercrime. One recent example, 
led by Dr. Ragib Hasan, leverages commercially 
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UAB’S ROBUST R&D ENTERPRISE

• Economic impact on Alabama: $5 billion annually

• $454 million in research funding

• UAB Hospital: 3rd largest public hospital in the U.S.

• 25th in federal research funding, 11th in NIH funding   

   among public universities

• Institute for innovation and Entrepreneurship: $64 

   million in revenues, 58 start-ups

• Alabama’s largest single employer (23,000+ employees)
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