
 
 

 

With Big Data, Researchers Identify New Targets for Lung Disease Treatments 

 

University Of Maryland School Of Medicine Scientists Target Bacteria Involved In Chronic 

Obstructive Pulmonary Disease 

Baltimore, Md., March 22, 2018 – Every year, approximately 12 million adults in the U.S. are 

diagnosed with Chronic Obstructive Pulmonary Disease (COPD), and 120,000 die from it. For 

people with COPD, Haemophilus influenzae, a bacterium, can be particularly dangerous.  

 

The microbe can reside in their lungs and wreak havoc within already weakened organs. 

Identifying the genetic variations of this microbe is vital to treating these patients effectively.  

 

Now, a University of Maryland School of Medicine (UMSOM) researcher teamed up with 

researchers at the University of Buffalo and Yale University to better understand how the 

bacterium adapts quickly, which may open new avenues for therapy for COPD patients. The new 

findings, which relied on genomic analysis, may also be useful for people who have other 

diseases such as ear infections or pneumonia, since this microbe can cause these diseases as well. 

 

The research was published today in the Proceedings of the National Academy of Sciences.  

  

“The question we asked was why are certain strains of the bacterium are so much more 

dangerous than others. We discovered a genetic pattern, which helps explain why certain 

strains are so virulent,” said Hervé Tettelin, PhD, associate professor of microbiology and 

immunology and member of the Institute for Genome Sciences (IGS) at UMSOM. “This offers 

key clues about what this microbe does to evolve in the lungs of people with COPD, and it may 

open exciting new avenues for treatments and vaccines for the future.” Dr. Tettelin oversaw 

the genomic data mining with the isolates. 

 

He collaborated with Timothy Murphy, MD, senior associate dean for clinical and translational 

research and professor at the University at Buffalo Jacobs School of Medicine and Melinda 

Pettigrew, PhD, senior associate dean for academic affairs and a professor of epidemiology at 

the Yale School of Public Health. Over 20 years, Dr. Murphy has collected thousands of strains 

from COPD patients.  

 

Some strains of the bacteria are more dangerous than others. The level of lethality depends in 

part on which genes get turned on, and which are turned off. Certain patterns allow the bacteria 

to adapt more efficiently to the lungs, allowing it to cause more damage. 

 

With data mining, the researchers detected certain patterns of genetic activation or inactivation. 

With this information, the researchers say they may be able to develop new treatments and new 

vaccines. “We now have a much better understanding of how certain strains of the bacterium 

adapt to the lungs,” said Dr. Murphy. 

 

The team studied the genomic isolates from distinct time periods: what the isolates look like 

when Haemophilus is acquired by a patient, and how they look when they’re about to be cleared 



 
 

out of the lungs. The researchers learned that there is evidence of adaptation. H. influenzae uses 

mechanisms to vary its genome and the proteins it uses to interact with the host. 

 

Interestingly, much of the variation appears to be random. In the bacterium, a subset of genes are 

randomly turning off and on constantly. Some of these mutations are useful to the microbe, while 

some are not. Those that work are conserved, while those that fail do not survive. Essentially, the 

bacterium undergoes a constant state of evolution. 

 

These findings are important for vaccine researchers. This kind of data mining helps researchers 

more precisely identify better vaccine candidates, which can lead to better treatments for COPD 

patients. 

 

“In recent years, data mining has become an integral part of medical research,” said E. 

Albert Reece, MD, PhD, MBA, Executive Vice President for Medical Affairs at UM Baltimore, 

and the John Z. and Akiko K. Bowers Distinguished Professor and Dean, University of Maryland 

School of Medicine. “This new paper opens up exciting new avenues for COPD research, and 

could eventually enable us to come to a better understanding of the complex ways in which 

microbes interact with the lungs.” 

 

James Munro, PhD, Bioinformatics Analyst at IGS, and Adonis D’Mello, a graduate student in 

molecular medicine, also contributed to the research. 

 

 

About the Institute for Genome Sciences  

 

The Institute for Genome Sciences, founded in 2007, is an international research center within 

the University of Maryland School of Medicine. Comprised of an interdisciplinary, 

multidepartment team of investigators, the Institute uses the powerful tools of genomics and 

bioinformatics to understand genome function in health and disease, to study molecular and 

cellular networks in a variety of model systems, and to generate data and bioinformatics 

resources of value to the international scientific community. 

igs.umaryland.edu 

 

 

About the University of Maryland School of Medicine 

  

Commemorating its 210th Anniversary, the University of Maryland School of Medicine was 

chartered in 1807 as the first public medical school in the United States. It continues today as one 

of the fastest growing, top-tier biomedical research enterprises in the world -- with 43 academic 

departments, centers, institutes, and programs; and a faculty of more than 3,000 physicians, 

scientists, and allied health professionals, including members of the National Academy of 

Medicine  and the National Academy of Sciences, and a distinguished recipient of the Albert E. 

Lasker Award in Medical Research.  With an operating budget of more than $1 billion, the 

School of Medicine works closely in partnership with the University of Maryland Medical 

Center and Medical System to provide research-intensive, academic and clinically-based care for 

more than 1.2 million patients each year. The School has over 2,500 students, residents, and 



 
 

fellows, and nearly $450 million in extramural funding, with most of its academic departments 

highly ranked among all medical schools in the nation in research funding. As one of the seven 

professional schools that make up the University of Maryland Baltimore campus, the School of 

Medicine has a total workforce of nearly 7,000 individuals. The combined School and Medical 

System (“University of Maryland Medicine”) has an annual budget of nearly $6 billion and an 

economic impact in excess of $15 billion on the state and local community. The School of 

Medicine faculty, which ranks as the 8th-highest public medical school in research productivity, 

is an innovator in translational medicine, with 600 active patents and 24 start-up companies. The 

School works locally, nationally, and globally, with research and treatment facilities in 36 

countries around the world. Visit medschool.umaryland.edu/ 

http://medschool.umaryland.edu/

