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WELCOME
Dear Colleagues:

Welcome to the sixth annual University of Maryland School of Medicine “Festival 
of Science,” a day-long celebration of the groundbreaking research being conducted 
on campus. 

The theme of this year’s Festival is OMICS Biology: Basic, Translational, 
and Clinical Applications. This year offers a special opportunity to hear a 
presentation from an inaugural Dean’s Challenge Award recipient, Joana Carneiro 
da Silva, PhD. Dr. Carneiro da Silva and her colleagues will discuss the topic of 
Leveraging Parasite Population Genomics Data to Understand Malaria Vaccine 
Efficacy and Drug Resistance. We launched the Dean’s Challenge Award to 
accelerate research leadership and answer important questions underlying human 
health and disease. This initiative encouraged senior UMSOM scientists to catalyze 
the launch of major “Big Science” research programs within the school and across 
departments, centers, institutes, and programs.

I am pleased that our esteemed Scientific Advisory Council will join us 
again this year to provide critical advice on our research portfolio. We are also 
deeply honored to receive the keynote address from Huntington Willard, PhD, 
Director of Geisinger National Precision Health, Associate Chief Scientific Officer, 
and Howard Hughes Medical Institute Professor.

The Festival of Science is a cornerstone of Shared Vision 2020 and ACCEL-
Med (Accelerating Innovation and Discovery in Medicine). Having access to 
such a community as the School of Medicine offers a multitude of outlets – both 
organic and intentional – in which we can exchange ideas and progress, leading 
to breakthroughs and advancements. This year’s Festival promises to mark our 
commitment to the sciences once again and provide a valuable platform with which 
to continue fostering our passions. I extend my deep appreciation to all who helped 
develop today’s program.

I look forward to an engaging and stimulating day of scientific discourse, and 
appreciate your participation and support of the School of Medicine’s biomedical 
research enterprise.

Sincerely yours,

E. Albert Reece, MD, PhD, MBA  
Executive Vice President for Medical Affairs, UM Baltimore
John Z. and Akiko K. Bowers Distinguished Professor and  
Dean, University of Maryland School of Medicine 
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AGENDA
7:30am        BREAKFAST Provided in the Atrium of Leadership Hall 

8:30am   WELCOME 
  E. Albert Reece, MD, PhD, MBA
  Executive Vice President for Medical Affairs, UM Baltimore
  John Z. and Akiko K. Bowers Distinguished Professor and
  Dean, University of Maryland School of Medicine

8:40am   KEYNOTE ADDRESS 
  Huntington Willard, PhD
  Director, Geisinger National Precision Health
 
9:30am        OVERVIEW: GENOMICS RESEARCH AT THE UNIVERSITY OF    
  MARYLAND SCHOOL OF MEDICINE
  Claire Fraser, PhD
  Dean’s Endowed Professor
  Department of Medicine
  Director, Institute for Genome Sciences

10:00-11:40am   SESSION ONE: OMICS AND INFECTIOUS DISEASES 
Moderator:  Terry B. Rogers, PhD 
  Associate Dean for Research Development & Administration
  Execeutive Director, Office of Research Affairs

10:00am  DEAN’S CHALLENGE AWARD PRESENTATION: LEVERAGING   
  PARASITE POPULATION GENOMICS DATA TO UNDERSTAND MALARIA  
  VACCINE EFFICACY AND DRUG RESISTANCE 
  Joana Carneiro da Silva, PhD
  Associate Professor, Department of Microbiology & Immunology and  
  Institute for Genome Sciences

  Kirsten Lyke, MD
  Professor, Department of Medicine and Center  
  for Vaccine Development and Global Health

  Shannon Takala Harrison, PhD
  Associate Professor, Department of Medicine and Center  
  for Vaccine Development and Global Health

10:45am  GENOME-GUIDED DISCOVERY OF NOVEL ANTIFUNGAL THERAPIES
  Vincent Bruno, PhD
  Associate Professor, Department of Microbiology &  
  Immunology and Institute for Genome Sciences

11:10am     Q&A WITH SCIENTIFIC ADVISORY COUNCIL

11:40am-1:00pm LUNCH Provided in the Atrium of Leadership Hall

1:00-2:10pm SESSION TWO: OMICS AND PRECISION MEDICINE
Moderator:  Curt Civin, MD
  Professor, Department of Pediatrics
  Director, Center for Stem Cell Biology & Regenerative Medicine
  Associate Dean for Research

OMICS BIOLOGY:
Basic, Translational, and Clinical Applications 
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1:00pm    DISCOVERING SEQUENCE VARIATION IN HUMAN GENOMES:  
  POPULATION GENETICS, HUMAN DISEASES, AND  
  CLINICAL GENOMICS
  Scott Devine, PhD
  Associate Professor, Department of Medicine
  and Institute for Genome Sciences

1:25pm       GENETICS AND GENOMICS OF DIABETES
  Toni Pollin, PhD
  Associate Professor, Department of Medicine  

1:50PM         Q&A WITH SCIENTIFIC ADVISORY COUNCIL

2:15-3:30pm        SESSION THREE: OMICS AND THE MICROBIOME
Moderator:  Richard Eckert, PhD
  John F. B. Weaver Professor and Chair, Department of  
  Biochemistry & Molecular Biology
  Associate Director of Basic Science Research,  
  University of Maryland Marlene and Stewart
  Greenebaum Comprehensive Cancer Center

2:15pm        THE VAGINAL MICROBIOME IN HEALTH AND DISEASE
  Jacques Ravel, PhD
  Professor, Department of Microbiology & Immunology
  Associate Director, Institute for Genome Sciences

2:40pm      M’OMICS: MATERNAL STRESS IMPACTS ON BRAIN DEVELOPMENT 
  Tracy Bale, PhD
  Professor, Department of Pharmacology

3:05pm      GUT MICROBIOTA, INNATE AND ADAPTIVE INFLAMMATION, AND  
  HOST IMMUNITY: A MÉNAGE À TROIS THAT DETERMINES  
  TRANSPLANT OUTCOME
  Emmanuel Mongodin, PhD
  Assistant Professor, Department of Microbiology & Immunology 
  and Institute for Genome Sciences

  Jonathan Bromberg, MD, PhD
  Professor and Vice Chair for Research, Department of Surgery,
  Center for Vascular & Inflammatory Diseases and
  Center for Stem Cell Biology & Regenerative Medicine

3:40pm       Q&A WITH SCIENTIFIC ADVISORY COUNCIL

4:00pm  CLOSING REMARKS
  E. Albert Reece, MD, PhD, MBA
  
  RECEPTION Held in the Atrium of Leadership Hall
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CME INFORMATION

CME SPONSORSHIP
This educational activity is sponsored by the University of Maryland School of Medicine.

ACTIVITY DIRECTOR
E. Albert Reece, MD, PhD, MBA
Executive Vice President for Medical Affairs, UM Baltimore
John Z. and Akiko K. Bowers Distinguished Professor and Dean
University of Maryland School of Medicine

TARGET AUDIENCE
The target audience for this educational activity includes physicians, clinicians, researchers 
and other healthcare professionals with an interest in omics biology.

LEARNING OBJECTIVES
At the conclusion of this activity, participants should be able to:
• Describe how — omics (i.e. genomics, proteomics, metabolomics) biology plays a  
 role in infectious and chronic diseases 
• Recognize the contribution of the human microbiome in women’s health  
 and disease
• Identify how the field of genomics has advanced the field of precision medicine    

ACCREDITATION AND CREDIT DESIGNATION
The University of Maryland School of Medicine is accredited by the Accreditation Council 
for Continuing Medical Education to provide continuing medical education for physicians. 

The University of Maryland School of Medicine designates this Live activity for a maximum 
of 6.00 AMA PRA Category 1 Credits.™ Physicians should claim only the credit commensu-
rate with the extent of their participation in the activity. 

DISCLOSURE
It is the policy of the University of Maryland School of Medicine to ensure balance, inde-
pendence, objectivity, and scientific rigor in all of its educational activities.  In accordance 
with this policy, all persons in a position to control the educational content of this activity 
must disclose any relevant financial relationships they have with commercial interests. Any 
identified conflicts of interest must be resolved prior to the speaker’s presentation.

The following individuals have disclosed no relevant financial relationships with  
commercial interests:
Tracy Bale, PhD; Jonathan Bromberg, MD, PhD; Vincent Bruno, PhD; Joana Carneiro da 
Silva, PhD; Curt Civin, MD; Scott Devine, PhD; Richard Eckert, PhD; Kevin Enright; Claire 
Fraser, PhD; Shannon Takala Harrison, PhD; Kirsten Lyke, MD; Emmanuel Mongodin, PhD; 
Toni Pollin, PhD; Jacques Ravel, PhD; E. Albert Reece, MD, PhD, MBA; Terry B. Rogers, PhD; 
Owen White, PhD; and Huntington Willard, PhD. 

OMICS BIOLOGY:
Basic, Translational, and Clinical Applications 
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University of Maryland School of Medicine Office of CME staff members have disclosed 
no relevant financial relationships.

DISCUSSION OF OFF-LABEL OR INVESTIGATIONAL USES
Presentations in this continuing medical education activity may contain references to unla-
beled or unapproved uses of drugs or devices.  The audience is advised to consult the full 
prescribing information of all drugs or devices prior to use. Some drugs/devices identified 
during this activity may have United States Food and Drug Administration (FDA) clear-
ance for specific purposes only or for use in restricted research settings.  The FDA has 
stated that it is the responsibility of the prescribing health care professional to determine 
the FDA status of each drug or device that he/she wishes to use in clinical practice, and to 
use the products in compliance with applicable law.

UMSOM requires that all contributors disclose any unlabeled use or investigational use 
(not yet approved for any purpose) of pharmaceutical and medical device products and 
provide adequate scientific and clinical justification for such use.  Physicians and other 
healthcare professionals are urged to fully review all the available data on products or 
procedures before using them to treat patients.

DISCLAIMER
This CME activity is designed for use by healthcare professionals for educational purpos-
es only.  Information and opinions offered by the contributors represent their viewpoints. 
Conclusions drawn by the participant should be derived from careful consideration of all 
available scientific information. Prescription information and use of medical devices should 
be undertaken only after confirmation of information by consulting the FDA-approved 
uses and information. 

While UMSOM makes every effort to have accurate information presented, no warranty, 
express or implied, is offered with respect to the information presented. Each partici-
pant should use his/her clinical judgment, knowledge, experience, and diagnostic deci-
sion-making before applying any information provided in this CME activity.
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E. Albert Reece, MD, PhD, MBA
Dr. Reece is the Executive Vice President for Medical Affairs, UM Baltimore; the John Z. and 
Akiko K. Bowers Distinguished Professor, and Dean of the School of Medicine. He is also 
professor in the departments of Obstetrics and Gynecology, Medicine, and Biochemistry & 
Molecular Biology.  He is a member of the prestigious National Academy of Medicine (NAM). 

Originally from Jamaica, West Indies, Dr. Reece completed a Bachelor of Science degree 
with honors (Magna Cum Laude) from Long Island University; a MD degree from New York 
University School of Medicine; a PhD degree in biochemistry from the University of the West 
Indies, Kingston, Jamaica; and a MBA degree from the Fox School of Business & Management 
of Temple University. He completed an internship and residency in obstetrics and gynecology at 
Columbia University Medical Center, and a postdoctoral fellowship in Maternal-Fetal Medicine 
at Yale University School of Medicine. He remained on the full-time faculty at Yale for almost 
10 years, during which he served as Clinical Instructor from ‘82 to ‘84; Assistant Professor from 
‘84 to ‘87; and received accelerated promotion to Associate Professor in 1987. In November 
1990, at the age of 39, he was recruited by Temple University to serve as the Abraham Roth 
Professor and Chairman of the Department of Obstetrics, Gynecology and Reproductive 
Sciences. Between 2001 and 2006, he served as Vice Chancellor of the University of Arkansas 
for Medical Sciences and dean of the College of Medicine. In 2006, he was recruited by the 
University of Maryland to serve in his current capacity. In 2010, Dr. Reece served as Acting 
President of the University of Maryland.

In addition to his administrative responsibilities, he is actively involved in research and 
education. His research focuses on diabetes in pregnancy, birth defects and prenatal diagnosis. 
He directs a National Institutes of Health (NIH) multi-million dollar research laboratory group 
studying the bio-molecular mechanisms of diabetes-induced birth defects. His laboratory 
has determined that there are specific cytoarchitectural changes at the epithelial level of the 
cell associated with these anomalies. Biochemical changes include depletion in membrane 
lipids and phospholipids as well as excess “free radicals.” His group is now studying the 
molecular mechanisms, and methods to prevent these anomalies. He and his colleagues have 
also developed the technique of embryofetoscopy for early prenatal diagnosis and eventually 
for curative fetal therapy. He is a sought after Visiting Professor and Lecturer at numerous 
institutions both nationally and internationally.

He has published extensively in the scientific literature: 12 books including revisions; 5 
monographs; and more than 500 articles, chapters, and abstracts. He recently served as Chair 
of the Council of Deans of the Association of American Medical Colleges (AAMC). He 
serves or has served on many governmental and civic organizations and committees such as, 
the Food and Drug Administration, the NAM, the NIH, the Secretary of Health & Human 
Services Committee on Infant Mortality, The March of Dimes Birth Defects Foundation, the 
Massachusetts General Hospital Scientific Advisory Committee, the Board (Chairman) of the 
Nelly Berman Classical Music Institute, the Agnes Irwin School for Girls and the Baltimore 
Symphone Orchestra Board. He receives numerous special recognitions and awards including, 
the Distinguished Leadership Award in 2009, the 2010 Berson Medical Alumni Achievement 
Award in Health Sciences from his alma mater, New York University School of Medicine, 
and the 2010 Distinguished Service Award from Loma Linda University, the 2012 American 
Diabetes Association’s Norbert Freinkel Research Award, the AAMC David E. Rogers Award, 
the 2016 Maryland House of Delegates Speaker’s Medallion Award and the 2016 Honoris 
causa Doctor of Science Degree from Northern Caribbean University.
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Huntington F. Willard, PhD
Dr. Willard is director of Geisinger National Precision Health based in North Bethesda, 
Maryland, and Associate Chief Scientific Officer at Geisinger, in Danville, Pennsylvania. 
Previously, he held research and leadership positions in human genetics, genomics, and 
precision health at several universities and health systems, including Duke, Case Western 
Reserve, University Hospitals of Cleveland, and Stanford. He is the author or co-author of 
numerous scientific publications and is co-editor of the Genomic and Precision Medicine 
book series and co-author of the textbook Genetics in Medicine. 

Trained in human genetics, Dr. Willard has focused his research, educational, and 
leadership interests at the crossroads of basic genetics and genome biology and their 
impact on society and the practice of medicine. His research group’s efforts on the 
function of the human genome led to the identification of the XIST non-coding RNA 
gene that controls X chromosome inactivation and to the genomic definition of human 
centromeres, comprised of complex repetitive DNA sequences that form specialized 
heterochromatin underlying chromosome segregation in mitosis and meiosis. He has led 
complex interdisciplinary units that combined both basic genetics and medical genetics 
at major universities and hospitals and, at various institutions, started new degree 
programs in genetics/genomics, genetic counseling, bioinformatics, and genome policy. 

His current interests focus on the challenge of implementing knowledge and data 
from the sequence of individual genomes into the practice of healthcare, both at 
Geisinger and nationally. This will require fundamental shifts in how we view genomes 
and DNA, the prevention of disease, the nature of one’s healthcare, and the state of 
health and well-being itself.

Dr. Willard is an elected member of the National Academy of Medicine and the National 
Academy of Sciences.  

K E Y N OT E  S P E A K E R

EDUCATION
PhD, Yale University, 1979
AB, Harvard College, 1975
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SCIENTIFIC ADVISORY COUNCIL

Ralph Snyderman, MD (CHAIR)
Chancellor Emeritus, Duke University  
& James B. Duke Professor of Medicine
Former President & CEO, Duke University  
Health System
Former Chair, Association of American Medical 
Member, National Academy of Medicine

Rita Colwell, PhD
Distinguished Professor, University of Maryland 
College Park
Adjunct Professor, Johns Hopkins University
Former Director, National Science Foundation
2006 National Medal of Science
Member, National Academy of Medicine

Gilbert Omenn, MD, PhD
Professor, Computational Medicine & Bioinformatics; 
Human Genetics; Molecular Medicine & Genetics; 
Public Health, School of Public Health;
Harold T. Shapiro Distinguished University Professor 
University of Michigan
Member, National Academy of Medicine

George C. Hill, PhD
Levi Watkins, Jr. Professor in Medical Education, 
Distinguished Professor of Pathology, Microbiology 
& Immunology and of Medical Education & 
Administration
Former Vice Chancellor for Multicultural Affairs, 
Vanderbilt University
Past President, National Foundation for Infectious 
Diseases
Member, National Academy of Medicine
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Dr. Snyderman is Chancellor Emeritus and the James B. Duke Professor of Medicine at 
Duke University. He served as Chancellor for Health Affairs and Dean of the School of 
Medicine from 1989 to July 2004 and led the transition of this excellent medical center into 
an internationally recognized leader of academic medicine. He oversaw the development 
of the Duke University Health System, one of the most successful integrated academic 
health care systems in the country, and served as its first President and Chief Executive 
Officer. Dr. Snyderman has played a leading role in the conception and development of 
personalized health care, an evolving model of national health care delivery. He has been 
widely recognized for his contributions to the development of a more rational, effective, and 
compassionate health care. He was amongst the first to envision and articulate the need to 
move the current focus of health care from the treatment of disease-events to personalized, 
proactive, and patient-centered care. The Association of American Medical Colleges has 
referred to Dr. Snyderman as the “father of personalized medicine.”

Earlier in his career, Dr. Snyderman performed seminal research defining how white 
blood cells respond to chemical signals to mediate host defense or tissue damage. He is 
internationally recognized for his contributions in inflammation research. In 1987, he left 
Duke to serve as senior vice president for medical research at Genentech, Inc., a pioneering 
biomedical technology firm. While at Genentech, he led the development and licensing of 
several major biotechnology therapeutics. Dr. Snyderman has received numerous honors and 
awards during his career recognizing his contributions to research and to developing more 
rational, effective, and compassionate models of health care.  

A graduate of Washington College in Chestertown, Maryland (1961), Snyderman 
received his MD, magna cum laude, in 1965 from the Downstate Medical Center of the State 
University of New York. He served his internship and residency in medicine at Duke and 
later worked as a Public Health Officer doing research in immunology at the  
NIH (1967-72).  

Dr. Snyderman has played a prominent role in the leadership of such important national 
organizations as the Association of American Physicians, the Institute of Medicine, and the 
Association of American Medical Colleges. He is a member of the National Academy of 
Medicine and the American Academy of Arts & Sciences. Dr. Snyderman is the recipient of 
numerous scientific and leadership awards. His bibliography exceeds 400 manuscripts, as 
well as numerous books.

Ralph Snyderman, MD

S C I E N T I F I C  A DV I S O RY  CO U N C I L ,  C H A I R
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Dr. Colwell is Distinguished University Professor both at the University of Maryland at 
College Park and at Johns Hopkins University Bloomberg School of Public Health, Senior 
Advisor and Chairman Emeritus, Canon US Life Sciences, Inc., and President and Chairman 
of CosmosID, Inc. Her interests are focused on global infectious diseases, water, and health, 
and she is currently developing an international network to address emerging infectious 
diseases and water issues, including safe drinking water for both the developed and 
developing world, in collaboration with Safe Water Network, headquartered in New  
York City.

Dr. Colwell served as the 11th Director of the National Science Foundation, 1998-2004. 
In her capacity as NSF Director, she served as Co-chair of the Committee on Science of 
the National Science and Technology Council. Her major interests include K-12 science 
and mathematics education, graduate science and engineering education and the increased 
participation of women and minorities in science and engineering. 

Dr. Colwell has held many advisory positions in the U.S. Government, nonprofit science 
policy organizations, and private foundations, as well as in the international scientific 
research community. She is a nationally respected scientist and educator, and has authored  
or co-authored 17 books and more than 800 scientific publications. She produced the  
award-winning film, Invisible Seas, and has served on editorial boards of numerous  
scientific journals.

Before going to NSF, Dr. Colwell was President of the University of Maryland 
Biotechnology Institute and Professor of Microbiology and Biotechnology at the University 
Maryland. She was also a member of the National Science Board from 1984 to 1990.

Dr. Colwell has previously served as Chairman of the Board of Governors of the 
American Academy of Microbiology and also as President of the American Association for 
the Advancement of Science, the Washington Academy of Sciences, the American Society 
for Microbiology, the Sigma Xi National Science Honorary Society, the International Union 
of Microbiological Societies, and the American Institute of Biological Sciences (AIBS). Dr. 
Colwell is a member of the National Academy of Sciences, the Royal Swedish Academy of 
Sciences, Stockholm, the Royal Society of Canada, the Royal Irish Academy, the American 
Academy of Arts and Sciences, and the American Philosophical Society. 

Dr. Colwell has been awarded 55 honorary degrees from institutions of higher education, 
including her Alma Mater, Purdue University and is the recipient of the Order of the Rising 
Sun, Gold and Silver Star, bestowed by the Emperor of Japan, the 2006 National Medal of 
Science awarded by the President of the United States, and the 2010 Stockholm Water Prize 
awarded by the King of Sweden. Dr. Colwell is an honorary member of the microbiological 
societies of the UK, Australia, France, Israel, Bangladesh, Czechoslovakia, and the U.S. and 
has held several honorary professorships, including the University of Queensland, Australia. 
A geological site in Antarctica, Colwell Massif, has been named in recognition of her work in 
the polar regions.

Born in Beverly, Massachusetts, Dr. Colwell holds a BS in Bacteriology and an MS in 
Genetics, from Purdue University, and a PhD in Oceanography from the University  
of Washington.

Rita R. Colwell, PhD

S C I E N T I F I C  A DV I S O RY  CO U N C I L
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Dr. Omenn is the founding director of the Center for Computational Medicine & 
Bioinformatics and the Harold T. Shapiro Distinguished University Professor of 
Computational Medicine & Bioinformatics, Internal Medicine, Human Genetics, and 
Public Health at the University of Michigan in Ann Arbor. His research focuses on cancer 
proteomics and bioinformatics, especially the role of mRNA and protein splice isoforms, a 
remarkable development of the evolution of multi-cellular organisms with multi-exon gene 
structures. He leads the global Human Proteome Project (www.hupo.org). He previously 
worked on biochemical genetics of the brain, cancer prevention, health promotion and 
disease prevention for older adults, and science and health policy. He is an author of 592 
publications and editor/author of 18 books.

Dr. Omenn was a White House Fellow at the U.S. Atomic Energy Commission, Associate 
Director of the White House Office of Science & Technology Policy and the Office of 
Management & Budget, and President of the American Association for the Advancement 
of Science. He is an honorary faculty of Peking Union Medical College and a member of 
the Peking University/University of Michigan Joint Institute. He advised the Shanghai Jiao 
Tong University and participated in the 2016 CUHK IAS Workshop on Mathematics of the 
Genome. He is an elected member of the National Academy of Medicine, the American 
Academy of Arts and Sciences, and the American College of Physicians. He received the 
Walsh McDermott Medal from the National Academy of Sciences and the David Rogers 
Award from the Association of American Medical Colleges. He holds a BA from Princeton, 
MD from Harvard, and PhD in Genetics from the University of Washington. He has three 
children and six grandchildren. He is a musician and tennis player.

Gilbert S. Omenn, MD, PhD

S C I E N T I F I C  A DV I S O RY  CO U N C I L
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S C I E N T I F I C  A DV I S O RY  CO U N C I L

George C. Hill, PhD 
Dr. Hill is a Distinguished Professor Emeritus of Pathology, Microbiology and Immunology 
at Vanderbilt University. He was the first Vice Chancellor for Equity, Diversity and Inclusion 
and Chief Diversity Officer at Vanderbilt University where he was charged by the Chancellor 
with articulating the vision and working with all institutional constituents to provide 
leadership in cultivating an academic community that is equitable, inclusive and diverse.   

He is also the past Levi Watkins, Jr., MD Professor in Medical Education at Vanderbilt 
University School of Medicine. From 2002-2011, he served as Associate Dean for Diversity 
in Medical Education of Vanderbilt School of Medicine and also served as Assistant Vice 
Chancellor for Multicultural Affairs and Special Assistant to the Provost for Health Affairs for 
Vanderbilt University (2011-2012).    

Dr. Hill was elected to the Institute of Medicine, now the National Academy of Medicine, 
of the National Academy of Sciences, in 1998, and a Fellow of the Academy of Microbiology 
in 2002. He was elected as a Fellow of the American Association for the Advancement of 
Science in 2011 for distinguished contributions to tropical diseases research, leadership as 
President of the National Foundation for Infectious Diseases (2007-2009) and for fostering a 
diverse research and healthcare workforce. He was also a Fulbright Scholar at the University 
of Nairobi, in Nairobi, Kenya and a National Institutes of Health (NIH) Special Research 
Fellow at the University of Cambridge in Great Britain.  He is also a Fellow of Health 
Disparities of the Cobb Institute of the National Medical Association.

Dr. Hill is a researcher in the field of molecular biology and biochemistry of African 
trypanosomiasis. His laboratory was the first to grow the Trypanosoma rhodesiense in 
culture, the causative agent of African trypanosomiasis. He has received extensive research 
support from NIH, National Science Foundation and other federal agencies. For his research 
accomplishments, he received the Seymour Hutner Prize for Research from the Society for 
Protozoologists. He is a member of the American Society of Biochemistry and Molecular 
Biology, the American Association for the Advancement of Science and the American Society 
for Microbiology.

  Dr. Hill has trained numerous PhD students, MS students and post-doctoral fellows. In 
1999, he was recognized as a “Giant in Science” by the Quality Education for Minorities 
Network for his commitment to motivating minority students to pursue the sciences. He also 
chaired the National Science Foundation Committee for Equal Opportunity in Science and 
Engineering. He works throughout the country to advance opportunities for underrepresented 
minority students in medicine and the biomedical sciences. 

Before joining Vanderbilt, Dr. Hill held a Professorship in Microbiology and served as 
Vice President for Sponsored Research at Meharry Medical College, where he also served as 
Dean of the Graduate School, Director of the Division of Biomedical Sciences, and Associate 
Vice President for International Programs. Dr. Hill obtained his BS from Rutgers University, 
MS from Howard University, and PhD from New York University. Additionally, Dr. Hill 
served at Colorado State University (CSU) teaching and conducting research and established 
a mentoring program for minority students in 1974, the CSU Science Motivation Program, 
bringing minority high school students to the campus for the summer.  

He has served on numerous governmental advisory committees focusing on biomedical 
sciences research and graduate education including for NIH the Fogarty International Center 
Scientific Advisory Board, National Institute of General Medical Sciences Advisory Council, 
and the National Institute of Allergy and Infectious Diseases Board of Scientific Counselors. 
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He also served on the Centers for Disease Control and Prevention Scientific Advisory Board 
of the National Center for Infectious Diseases. He currently serves on the Cooper Medical 
School of Rowan University Medical Board, the Cobb Health Institute Board of Directors of 
the National Medical Association and the NIH Advisory Committee to the Director Working 
Group on Diversity.

Dr. Hill received the Rutgers Hall of Distinguished Alumni Award from the Rutgers 
University Alumni Association in May, 2012. He was also appointed in September 2014  
by Chancellor Phoebe Haddon to serve on the Leadership Council for Rutgers  
University – Camden.  

In April, 2015, Dr. Hill was elected by the Student National Medical Association 
(SNMA) to their Hall of Heroes for his lifetime commitment to the support of minority 
students seeking a career in medicine. In addition, in May 2015, Dr. Hill received the 
Distinguished Faculty Award from the Organization of Black Graduate and Professional 
Students of Vanderbilt University in recognition of outstanding and sustained efforts in 
developing and supporting Vanderbilt black graduate and professional students.

In June, 2016, Dr. Hill was recognized by Cooper Medical School of Rowan University 
with an Honorary Doctor of Science degree at the first graduation class of the institution.  

In November, 2017, he received from the American Association of Medical Colleges 
the Herbert W. Nickens Award which is given annually to an individual who has made 
outstanding contributions to promoting justice in medical education and health care.    

Dr. Hill is the Founder and President of Leadership Excellence, LLC which is committed 
to working toward a diverse workforce of science and medical leaders, the mission of which 
is to assist institutions and organizations to nurture, mentor, and increase the numbers of 
leaders from diverse backgrounds in the healthcare and biomedical sciences fields. 
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OVERVIEWS

  GENOMICS RESEARCH AT THE UNIVERSITY OF     
  MARYLAND SCHOOL OF MEDICINE
  
  Claire Fraser, PhD
  Dean’s Endowed Professor
  Department of Medicine
  Director, Institute for Genome Sciences
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Dr. Fraser, the Dean’s Endowed Professor in the School of Medicine, is the Director of 
the Institute for Genome Sciences, and a Professor in the Departments of Medicine and 
Microbiology & Immunology at the University of Maryland School of Medicine. She is a 
member of the National Academy of Medicine, and fellow of the American Association for 
the Advancement of Science and the American Academy of Microbiology.  

Dr. Fraser graduated from Rensselaer Polytechnic Institute with a Bachelor of Science 
degree in biology, and earned her PhD in pharmacology from the State University of New 
York at Buffalo. From 1998 to 2007, she was President and Director of The Institute for 
Genomic Research (TIGR) in Rockville, MD. In 2007, Dr. Fraser was recruited to the 
University of Maryland School of Medicine as the Director of the newly-formed Institute for 
Genome Sciences.  

A world-renowned scientist, Dr. Fraser launched the new field of microbial genomics, 
and, through her ground-breaking research and pioneering leadership in this field, has 
fundamentally changed our understanding of the diversity and evolution of microbial life 
on Earth. Her collective work over two decades has made sustained and transformational 
changes to our understanding of microbial biology. Her current research is an integral part 
of the Human Microbiome Project and is focused on how the structure and function of 
microbial communities in the human gastrointestinal tract change in association with diseases 
such as obesity and inflammatory bowel disease, and how these communities respond to 
interventions including oral vaccination and probiotics administration. 

Between 1995 and 2008, Dr. Fraser was the most highly cited investigator worldwide in 
the field of microbiology, and her published work has received more than 50,000 citations. 
She has authored more than 300 publications, edited three books, and served on the editorial 
boards of nine scientific journals. She has also led numerous collaborations with investigators 
around the world in infectious disease, epidemiology, and genomics-enabled vaccine 
development. 

Her numerous awards and honors include the Ernest Orlando Lawrence Award (2002), 
the highest honor bestowed on research scientists by the Department of Energy; the Promega 
Biotechnology Award, the American Society of Microbiology (2005); Most highly cited 
investigator in microbiology for the previous 10 years, Thomson Scientific ISI; Charles 
Thom Award, Society for Industrial Microbiology and Biotechnology (2006); Pioneer of 
Science Award, Hauptmann Woodward Institute (2008); Maryland Women’s Hall of Fame 
(2010); and Rensselaer Alumni Hall of Fame (2011). Dr. Fraser has served on committees 
that have focused on the role of genomics in biomedical research and biodefense and she was 
a founding member of the National Science Advisory Board for Biosecurity. She has served 
on many advisory panels for all of the major Federal funding agencies, the National Research 
Council, the Department of Defense, and the intelligence community. Most recently, she is 
advising Regeneron’s Science Talent Search Committee, and volunteers with universities, 
research institutions, and other non-profit groups because of her commitment to the education 
of our next generation of scientists.  

Claire M. Fraser, PhD
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History and Present State of Omics Research in the University of 
Maryland School of Medicine

Claire M. Fraser, PhD

Dr. Fraser will provide an overview of omics-related research, education, and clinical 
activities at the University of Maryland School of Medicine, carried out primarily by faculty 
members and staff of the Institute for Genome Sciences (IGS), established in 2007, and 
the Program in Personalized and Genomic Medicine (PPGM), established in 2011. These 
research groups are co-located in the new Health Sciences Research Facility III and this close 
proximity greatly facilitates their interactions. Through our collective efforts, we are working 
to establish the UMSOM as a leader in personalized medicine.  

The combined 36 IGS and PPGM faculty members are involved in high-impact 
collaborative research with colleagues in both the basic and clinical departments and with 
colleagues in all the professional schools on the UMB campus. For FY18, the combined 
IGS/PPGM research budgets totaled over $27 million. The diverse research portfolio spans 
the phylogenetic tree and includes studies on infectious agents, the human microbiome, 
population genomics, human genome organization, cardiovascular disease, metabolic 
diseases, pharmacogenomics, mental illness, pain, and longevity. Our broad “-omics” 
research agenda, to be featured in the day’s scientific presentations, is supported by two IGS 
Core facilities - the Genomics Resource Center (GRC) and the Informatics Resource Center 
(IRC) -  as well as a PPGM CLIA/CAP accredited Translational Genomics Laboratory, the 
UMM Biorepository that houses thousands of clinical samples, including some that are 
linked to patient medical records, and the wealth of resources available through the Amish 
Research Clinic in Lancaster, Pennsylvania. A variety of clinical genetics services are also 
offered in collaboration with multiple departments, the Greenebaum Cancer Center, and the 
Executive Health Program.

IGS and PPGM faculty members significantly contribute to both graduate and medical 
education at UMSOM.  This includes a leadership role in the Genome Biology track in of the 
Molecular Medicine Graduate Program, a “Personal Genomes in Medicine” summer elective 
that was added to the medical school curriculum, and free pharmacogenomic testing for the 
entire second year class of medical students.  
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SESSION ONE

OMICS and Infectious Diseases 

MODERATOR
Terry B. Rogers, PhD 
Associate Dean for Research Development & Administration
Executive Director, Office of Research Affairs

DEAN’S CHALLENGE AWARD PRESENTATION: LEVERAGING  
PARASITE POPULATION GENOMICS DATA TO UNDERSTAND  
MALARIA VACCINEEFFICACY AND DRUG RESISTANCE
  
Joana Carneiro da Silva, PhD
Associate Professor, Department of Microbiology & Immunology and  
Institute for Genome Sciences

Kirsten Lyke, MD
Professor, Department of Medicine and Center  
for Vaccine Development and Global Health

Shannon Takala Harrison, PhD
Associate Professor, Department of Medicine and Center  
for Vaccine Development and Global Health

GENOME-GUIDED DISCOVERY OF NOVEL ANTIFUNGAL  
THERAPIES

Vincent Bruno, PhD
Associate Professor, Department of Microbiology &  
Immunology and Institute for Genome Sciences



SCIENCE

The SOM FESTIVAL
of

Dr. Rogers is a leading biochemist and research scientist who is recognized for his key 
discoveries in cardiac cell biology and signal transduction.

In research long-funded by the National Institutes of Health, Dr. Rogers has contributed 
greatly to our understanding of the fundamental molecular and electrical properties of cardiac 
cells, focusing on intracellular signaling pathways that underlie the precise physiological 
control of Ca2+ signaling in the heart and how these processes are disrupted in heart failure. 
In 1984, he discovered a functional high affinity angiotensin II receptor on cardiac myocytes 
and subsequently characterized the signaling cascades that underlie the increases in the Ca 
transient, the L-type Ca current, and the positive effect on contractility mediated by this 
receptor. He has also studied stress activated signaling pathways that can lead to cardiac 
pathologies. More recently, he has broadened his interests — combining biochemistry, 
molecular biology, Ca imaging, and electrophysiology — delving into the role of stem cell 
biology/signaling in a protective response of heart cells to stress.

Dr. Rogers has been active throughout his career in mentoring many PhD and MD/PhD 
students. Notably, for 16 years he was the Director of our MD-PhD Program that was funded 
by NIH with Medical Scientist Training Program (MSTP) T32 grant. He recruited some 90 
students during this time and mentored many at every step of the way through graduation 
and into Residency programs. The MSTP had 24 percent underrepresented minority (URM) 
census (national average was 9 percent) with 100 percent graduation rate during his tenure. 
Currently, he is a co-Principal Investigator (-PI) on a NIGMS R25 Post-Baccalaureate 
Research Education Program (PREP) that offers support and mentoring for URMs that seek 
to matriculate into PhD and MD/PhD programs.

Dr. Rogers has had extensive leadership experiences within the School of Medicine. He 
is currently Associate Dean for Research Development and Adminsitration and Executive 
Director of the Dean’s Office of Research Affairs (ORA). The ORA serves as a “research 
hub” to assist faculty in expanding collaborative, innovate research that will lead to an 
increased number of novel competitive grant applications to a variety of funding agencies. 
Overall, the ORA fosters an efficient and innovative research environment for all SOM 
faculty, students, fellows, and staff.

Terry B. Rogers, PhD
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Dr. Silva is an Associate Professor in the Institute for Genome Sciences (IGS), at University 
of Maryland School of Medicine (UMSOM), with primary affiliation in the Department 
of Microbiology & Immunology. She received her PhD in Evolutionary Genetics from 
the University of Arizona in 2000, and she conducted her post-doctoral research in 
Evolutionary Genomics at the National Institutes of Health as a Fogarty Fellow. Dr. Silva 
became increasingly interested in topics of public health relevance and, in 2002, she joined 
The Institute for Genomic Research (TIGR), where she was able to apply her evolutionary 
genomics background to the study of parasitic diseases. She joined the UMSOM in 2007, as 
part of the group that launched the IGS under the direction of Dr. Claire Fraser.

At UMSOM, Dr. Silva applies evolutionary and genomic sciences to translational 
research of infectious diseases, with emphasis on vaccine design and vaccine efficacy. 
She leads several projects on parasite genomics,which include sequencing and annotation 
of reference genomes, as well as re-sequencing and analyses of population genomics and 
transcriptomics data, with the goal of informing the design of vaccines with broad efficacy, 
and understanding the genetic bases of vaccine evasion and drug resistance. She is a member 
of the iPfSPZ Consortium and the East Coast Fever (ECF, caused by T. parva) Consortium, 
which investigate the impact of parasite genetic variation on vaccine efficacy and design 
in malaria and in ECF, respectively, and she leads the genomics efforts in both of those 
international, multi-institutional consortia. 

Since she joined UMSOM, Dr. Silva has played a central role in the integration and 
application of genomic sciences into studies of immunology, epidemiology, and vaccinology 
of malaria, ECF, and cryptosporidiosis at UMSOM. Her group has conducted the genomic 
characterization of strains of Plasmodium falciparum, Cryptosporidium hominis, and 
Theileria parva strains used for immunization or in controlled human malaria infection. 
They are also characterizing the genetic diversity in natural populations of these parasites, 
with the intent to understand the relationship between parasite genetic diversity and vaccine 
efficacy, and to inform the design of broadly efficacious vaccines. Dr. Silva works in close 
collaboration with researchers at the UMSOM’s Center for Vaccine Development and Global 
Health, particularly Dr. Lyke and Dr. Harrison.

Joana Carneiro da Silva, PhD
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Dr. Lyke is a clinical translational investigator with recognized expertise in malaria, tropical 
diseases, and parasite immunology. Dr. Lyke is board certified in adult Infectious Diseases 
and maintains an HIV clinic, in addition to attending on the hospital wards as an Infectious 
Diseases Attending. She has been on faculty at the University of Maryland School of 
Medicine since 2002. She is the current Director of The Malaria Vaccine and Challenge Unit. 
Much of her early academic career was spent studying malaria and helminthes immunology, 
epidemiology, and co-infection through her fieldwork in Mali, West Africa.

Currently, Dr. Lyke conducts malaria and tropical diseases vaccine studies. She has 
rebuilt the malaria challenge capabilities at the School of Medicine, which has led to novel 
vaccine work including the first-in-humans challenge trial of a whole-organism Plasmodium 
falciparum (Pf) sporozoite malaria vaccine, and the first-in-humans aseptic malaria 
challenge. She has planned and led studies aimed at developing parenterally-administered 
malaria challenges and continues to advance the whole organism, Pf sporozoite malaria 
vaccine approach through Phase I, II, and upcoming Phase III trials. She was the site 
Principal Investigator for the first Phase I domestic Ebola vaccine trials, and is currently 
leading Ebola and Dengue vaccine trials while also participating in the first Zika  
vaccine trial.

In addition to clinical vaccine and challenge studies, Dr. Lyke was formerly the Head 
of the Immunoparasitology Unit and continues to study the human immune response 
to parasites. She plans and participates in field, clinical, and immunologic studies of 
Plasmodium falciparum and helminths. Immunologic studies involve the investigation of 
different components of the human immune response, including immunomodulation via 
T and B regulatory cells, cell multifunctionality, T and B cell memory, mechanisms of 
lymphocyte activation, cytotoxic T cell activity, and lymphoid cell populations involved 
in the generation of protective immune responses. The lab is actively conducting studies 
utilizing mass cytometry to aid in the understanding of differences associated with natural 
vs. vaccine induced immunity as well as malaria co-infection with helminthes and HIV. 
In collaboration with colleagues at the University of Bamako in Mali, Dr. Lyke has aided 
in the development of a field research site in the Dogon country of Mali and collaborates 
with investigators in Blantyre, Malawi. The Malian field station has been the site of studies 
of drug resistance and pathogenesis of severe malaria and has completed several malaria 
vaccine trials.

Kirsten Lyke, MD
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Dr. Takala Harrison is an epidemiologist with expertise in the molecular and genomic 
epidemiology of malaria. She received her BS in Zoology from Brigham Young University 
in 1999, where she began her malaria research career in the laboratory of Dr. James Jensen, 
a pioneer in the discovery of techniques to culture Plasmodium falciparum in vitro. After 
graduation, she completed a two-year research fellowship in the Division of Parasitic 
Diseases at the Centers for Disease Control and Prevention. She received her PhD in 
Molecular Epidemiology from the University of Maryland School of Medicine (UMSOM) 
in 2006. After completing postdoctoral training in molecular evolution at University of 
Maryland and Arizona State University, she joined the UMSOM faculty as part of the 
Multidisciplinary Clinical Research Career Development Program in 2008. She currently 
leads the Malaria Genomic Epidemiology Unit within the Center for Vaccine Development 
and Global Health. 

Dr. Takala Harrison’s primary research interests include molecular epidemiology, 
evolutionary biology, and population genetics/genomics applied toward understanding the 
evolution of the malaria parasite in response to the human immune system and interventions 
such as drugs and vaccines. In her earlier work, she documented extreme genetic diversity in 
candidate malaria vaccine antigens and devised novel molecular epidemiological approaches 
to demonstrate allele-specific naturally-acquired and vaccine-induced immune responses and 
the role of specific polymorphisms in immune escape. 

Upon joining the UMSOM faculty, Dr. Takala Harrison’s focus shifted toward 
understanding the genetic basis of antimalarial drug resistance. She conducted some of the 
seminal studies to identify regions of the malaria parasite genome associated with emerging 
artemisinin resistance in Southeast Asia, as well as studies showing the independent 
emergence and international spread of artemisinin-resistant parasites. The latter work 
had a major impact on global health policy, serving as an impetus for the World Health 
Organization’s decision to recommend regional elimination of P. falciparum malaria from 
the Greater Mekong Subregion, rather than containment of artemisinin resistance. Currently, 
Dr. Takala Harrison is conducting additional genome-wide studies to identify the genetic 
basis of multi-drug resistance in Africa and Asia, as well as population genomic studies of 
parasite migration patterns to inform malaria elimination strategies. As part of this work, she 
collaborates closely with investigators at the UMSOM Institute for Genome Sciences and the 
Center for Geospatial Information Science at the University of Maryland College Park. 

Shannon Takala Harrison, PhD
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Dean’s Challenge Award Presentation: Leveraging Parasite Population 
Genomics Data to Understand Malaria Vaccine Efficacy and Drug 
Resistance

Joana Carneiro da Silva, PhD, Kirsten Lyke, MD, and Shannon Takala 
Harrison, PhD

Vaccines are the most cost-effective tools to control infectious diseases; yet, the complexity 
of the malaria lifecycle and the diversity of field strains have frustrated all attempts to 
develop an effective product. Based upon work done at the University of Maryland, 
researchers have known since the 1970s that immunization by the bites of mosquitoes 
infected with radiation-attenuated Plasmodium falciparum (Pf) sporozoites (SPZ), whose 
maturation arrests in early liver stage, could result in sterile protection. This proof-of-
principle provided evidence that a malaria vaccine was possible, but the practicality of this 
approach was limited until recent advances lead to vialed, cryopreserved PfSPZ Vaccine, 
which met regulatory standards and proved safe following injection. Irradiated PfSPZ 
vaccination can achieve high-level sterile protection against controlled human malaria 
infection (CHMI) with homologous (the same clone as the vaccine) Pf parasites, although 
the degree of protection is lower against heterologous CHMI.  Genomic analysis is enabling 
researchers to move towards custom vaccine design, with the ultimate goal of providing 
cross-strain protection using the lowest possible number of malaria clones. We will review 
recent advances in whole organism, PfSPZ malaria vaccine development that lend hope that 
a vaccine can be produced and malaria eradicated, describe comparative genomic studies 
that enabled the interpretation of differential protection outcomes against homologous and 
heterologous CHMI, and present studies of parasite genetic diversity that will contribute to 
the design of more broadly efficacious malaria vaccines.

Drugs are an integral component of any credible effort to control and eliminate malaria. 
Nearly all falciparum malaria-endemic countries have replaced resistance-compromised 
former first-line antimalarial drugs with artemisinin-based combination therapies (ACTs), 
resulting in reduced malaria burden in many areas. However, the emergence of resistance to 
the artemisinins, as well as to key partner drugs, in parts of Southeast Asia has compromised 
the efficacy of ACTs in this geographic region and raised fears that such resistance could 
spread globally at great cost to human life. Researchers at the UMSOM Center for Vaccine 
Development and Global Health and Institute for Genome Sciences have collaborated closely 
to conduct genomic studies of the genetic basis of resistance to ACT drugs, the origins and 
spread of drug-resistant parasites, as well as parasite migration in geographic regions with 
emerging drug resistance.Such studies have aided in the identification and validation of 
molecular markers of drug resistance for use in surveillance, and will inform regional malaria 
elimination strategies.  
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Dr. Bruno is an Associate Professor in the Department of Microbiology and Immunology 
and the Institute for Genome Sciences at the University of Maryland School of Medicine. He 
graduated from Carnegie Mellon University with a Bachelor of Science degree in biology 
and earned his PhD in Microbiology from the Columbia University College of Physicians 
and Surgeons. From 2005 to 2010 he was a postdoctoral fellow at Yale University. In 2010, 
he was recruited to the University of Maryland School of Medicine as an Assistant Professor.

Dr. Bruno is an internationally recognized expert in the genomics of fungal pathogens, 
pioneering transcriptome sequencing and multi-species transcriptomics research. He 
performed the first RNA-seq based comprehensive transcriptome analysis of any fungal 
pathogen, discovering and characterizing hundreds of novel transcripts and genetic 
elements. This highly cited work has provided a necessary framework for a more complete 
understanding of the molecular mechanisms that govern fungal pathogenesis.

Dr. Bruno’s current research program combines genomic, molecular and cell biological 
techniques to identify drugs that can be repurposed to treat clinical fungal infections, which 
currently have an extremely low survival rate. He uses state-of-the-art transcriptomics to 
identify and characterize novel host and fungal genes and pathways important for fungal 
pathogenesis. Based on these results, his research group has identified multiple host signaling 
pathways that govern fungal tissue invasion, some of which are known targets of FDA-
approved drugs that are commonly used in cancer treatment.

His research expertise with transcriptomes and fungal pathogenesis is influential in 
microbiome and infectious disease research, including his work stemming from his role as 
leader of the fungal project on the National Institute of Allergy and Infectious Diseases-
funded U19 research on the “Host, Pathogen, and the Microbiome: Determinants of 
Infectious Disease Outcomes.”

Dr. Bruno has published 42 peer-reviewed articles, two reviews and a book chapter. 
He is a Senior Editor for ASM’s Microbiology Resource Announcements, and is an active 
grant reviewer for many organizations, including the National Institutes for Health, National 
Science Foundation, Biotechnical and Biological Sciences Research Council, Pasteur 
Institute and Royal Society, and Leverhulme Trust Senior Research Fellowship. 

Vincent M. Bruno, PhD
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Genome-Guided Discovery of Novel Antifungal Therapies

Vincent M. Bruno, PhD

There has been a dramatic rise in the number of invasive fungal infections due to a constant 
increase in the number of individuals who are immunocompromised. Strong similarities in 
the basic eukaryotic metabolic pathways between fungi and mammals have hindered the 
development of antifungal agents because many compounds that are effective at inhibiting 
fungal growth are also toxic to host cells. It is becoming clear that novel antifungal agents 
alone are unlikely to significantly reduce the mortality rate of fungal infections without the 
aid of new therapeutic approaches.

Mucormycoses are life threatening, invasive fungal infections that are caused by various 
species belonging to the order Mucorales. During pulmonary mucormycosis, inhaled spores 
must adhere to and invade airway cells in order to establish infection. Here, we present an 
experimental approach that combines transcriptome sequencing, animal models, cell biology, 
and molecular biology to uncover novel interactions between lung epithelial cells and 
mucormycosis-causing fungi. We analyzed the host transcriptional response during infection 
in a murine model of pulmonary mucormycosis using RNA-seq. Network analysis revealed 
the activation of the host epidermal growth factor receptor (EGFR) signaling upon infection. 
Inhibition of EGFR signaling with specific FDA-approved inhibitors of EGFR significantly 
reduced the ability of fungi to invade airway epithelial cells and significantly prolonged 
survival of mice with pulmonary mucormycosis. These results indicate that EGFR represents 
a novel host target to block fungal invasion of alveolar epithelial cells and inhibition of 
EGFR signaling provides a novel approach for treating mucormycosis by repurposing an 
FDA-approved drug.
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SESSION TWO

OMICS and Precision Medicine

MODERATOR
Curt Civin, MD
Professor, Department of Pediatrics
Director, Center for Stem Cell Biology & Regenerative Medicine
Associate Dean for Research

DISCOVERING SEQUENCE VARIATION IN HUMAN GENOMES:  
POPULATION GENETICS, HUMAN DISEASES, AND  
CLINICAL GENOMICS

Scott Devine, PhD
Associate Professor, Department of Medicine
and Institute for Genome Sciences

GENETICS AND GENOMICS OF DIABETES

Toni Pollin, PhD
Associate Professor, Department of Medicine  
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Dr. Civin earned his Bachelor of Arts degree, magna cum laude, from Amherst College, and 
his MD, cum laude, from Harvard Medical School. He completed his residency training in 
pediatrics at Boston Children’s Hospital, and a fellowship in pediatric hematology-oncology 
at the National Cancer Institute. Prior to assuming his current position at the University of 
Maryland School of Medicine in 2009, he spent a highly successful, 30-year tenure at Johns 
Hopkins University School of Medicine as an endowed professor and leader. In addition 
to his administrative roles, Dr. Civin works with students to expand his impact on the next 
generation of scientists and physicians. 

While at Hopkins, Dr. Civin built a leading Pediatric Oncology division and inspired 
an exceptional number of talented trainees to pursue careers in translational research. His 
own breakthrough discovery of the CD34 hematopoietic stem cell antigen and monoclonal 
antibody has facilitated basic research in stem cell biology and leukemia and has led to 
improved stem cell transplantation for thousands of patients. His current research seeks to 
understand how the survival, proliferation, and differentiation of normal and malignant stem-
progenitor cells are regulated. The Civin laboratory has comprehensively described which 
genes and microRNAs are active and functional in human hematopoietic stem-progenitor 
cells, using global expression and functional technologies. Their mission is to translate the 
resulting understanding and tools to clinical use, and they are now evaluating a new class of 
cancer drugs revealed by their basic studies. 

Dr. Civin’s honors include the 1999 National Inventor of the Year Award; a 2001 honorary 
Sc.D. from Amherst College; the 2006 Leukemia & Lymphoma Society’s Return of the Child 
Award; and the 2009 Karl Landsteiner Award. In 2015, Dr. Civin received the American 
Society of Hematology Mentor Award.  He has served on many advisory boards, including 
current membership on the National Cancer Institute’s Board of Scientific Advisors.

Curt I. Civin, MD
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Dr. Devine is an associate professor in the Department of Medicine and the Institute for 
Genome Sciences at the University of Maryland School of Medicine. He received his Ph.D. 
from the University of Maryland School of Medicine and then pursued postdoctoral work 
at Johns Hopkins School of Medicine. His research is focused on discovering sequence 
variation in human genomes to study the impact of such variation on diseases. His lab has 
developed computational tools to study several types of human genome variation, including 
short insertions and deletions (INDELs) and larger structural variants caused by endogenous 
mobile elements.  His laboratory has participated in several national and international 
consortia projects, including the 1000 Genomes Project, the Human Genome Structural 
Variation Project, and the TOPMed Project. Devine has 43 peer-reviewed publications 
including highly cited papers in Nature, Cell, and Genome Research. He has served on 23 
study sections for the National Institutes of Health and other funding agencies, including the 
National Science Foundation (NSF) and the American Cancer Society. He regularly reviews 
manuscripts for a range of journals including Cell, Science, Nature, and Genome Research. 
He has served on the editorial boards for the journals Genome Research and Mobile DNA. 
He is also the Genome Biology Track leader for the Graduate Program in Molecular 
Medicine at the University of Maryland School of Medicine.

Scott E. Devine, PhD
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Discovering Sequence Variation in Human Genomes: Population 
Genetics, Human Diseases, and Clinical Genomics

Scott E. Devine, PhD

Human genomes are being sequenced at unprecedented rates to gain a more complete 
understanding of how genome sequence variation impacts human diseases. We have worked 
on several large, team-science projects as well as smaller projects in my lab to discover 
and study such sequence variation in humans. First, my lab was funded by the National 
Human Genome Research Institute/National Institutes of Health (NIH) to work on the 
1000 Genomes Project, which was an international project tasked with developing new 
technologies to efficiently sequence and analyze human genomes. The Project sequenced 
2,504 human genomes from 26 diverse populations and developed computational approaches 
to discover several types of sequence variation in these genomes. Our lab has focused on 
a class of sequence variants that are generated by endogenous mobile elements that are 
similar to the “jumping genes” that were discovered by Barbara McClintock in maize. More 
recently, my group joined the Trans Omics Project for Precision Medicine (TOPMed), which 
is sequencing and analyzing 100,000 human genomes from patients with a range of diseases. 
Our lab has also been funded by the National Cancer Institute to study somatic variation that 
is caused by mobile elements in cancer genomes.  We discovered that mobile elements can 
initiate tumorigenesis in somatic cells by disrupting tumor suppressor genes. We have also 
been sequencing tumor genomes to better understand treatment responses in cancer patients. 
Challenges moving forward include developing approaches to further scale up “big data” for 
projects such as NIH’s “All of Us,” which proposes to sequence one million human genomes 
to improve human health.
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Dr. Pollin is an Associate Professor in the Department of Medicine, Division of 
Endocrinology, Diabetes and Nutrition and in the Department of Epidemiology and Public 
Health and serves as the Track Leader for the Human Genetics and Genomic Medicine Track 
of the Graduate Program in Epidemiology and Human Genetics.  

Dr. Pollin is a human geneticist and board certified genetic counselor. Her research 
interests lie in using epidemiological and statistical methods to map genes involved in 
susceptibility to type-2 diabetes and related complications, particularly related to lipids 
and cardiovascular disease, and in identifying and overcoming barriers to real world 
implementation of genomic medicine. She heads the Personalized Diabetes Medicine 
Program, Amish Wellness Study, and Metabolic Impact of ApoC-III studies and is a co-
investigator on several genetics studies in the Old Order Amish, the Diabetes Prevention 
Program and Treatment Options for Type 2 Diabetes in Adolescents and Youth trial cohorts. 

She has a master’s degree from the University of Minnesota in genetic counseling and 
earned her PhD in human genetics at the University of Maryland, Baltimore. Dr. Pollin has 
published over 80 peer-reviewed articles and several book chapters and review articles. 
She is credited with discovering a cardioprotective mutation in the APOC3 gene, which 
has informed the development of a clinical trial for a novel pharmaceutical intervention for 
hypertriglyceridemia.

She serves on the NIH Clinical and Integrative Cardiovascular Sciences Scientific Review 
Group, and American Diabetes Association Research Grant Review Committee, chairs the 
National Society of Genetic Counselors Practice Guidelines Committee, and has been an 
invited participant in several NIH workshops related to genetics and genomic medicine  
and research.

Toni I. Pollin, MS, PhD, CGC
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Genetics and Genomics of Diabetes

Toni I. Pollin, MS, PhD, CGC

Dr. Pollin will provide an overall historical perspective on the classification and genetics of 
diabetes mellitus and highlight her work on (1) identifying genetic variants with evidence 
for impacting susceptibility to and response to treatment and prevention modalities in type 
2 diabetes, and (2) elucidating the prevalence of monogenic (single gene) forms of diabetes 
within the overall diabetes burden and evaluating a program to identify, genomically 
diagnose, and promote individualized therapy for these individuals in diverse health  
care systems.
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SESSION THREE

OMICS and the Microbiome

MODERATOR
Richard Eckert, PhD
John F. B. Weaver Professor and Chair, Department of  
Biochemistry & Molecular Biology
Associate Director of Basic Science Research,  
University of Maryland Marlene and Stewart
Greenebaum Comprehensive Cancer Center

THE VAGINAL MICROBIOME IN HEALTH AND DISEASE

Jacques Ravel, PhD
Professor, Department of Microbiology & Immunology
Associate Director, Institute for Genome Sciences

M’OMICS: MATERNAL STRESS IMPACTS ON BRAIN DEVELOPMENT 

Tracy Bale, PhD
Professor, Department of Pharmacology

GUT MICROBIOTA, INNATE AND ADAPTIVE INFLAMMATION,   
AND HOST IMMUNITY: A MÉNAGE À TROIS THAT DETERMINES  
TRANSPLANT OUTCOME

Emmanuel Mongodin, PhD
Assistant Professor, Department of Microbiology & Immunology 
and Institute for Genome Sciences

Jonathan Bromberg, MD, PhD
Professor and Vice Chair for Research, Department of Surgery,
Center for Vascular & Inflammatory Diseases and
Center for Stem Cell Biology & Regenerative Medicine
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A pre-eminent and internationally-recognized scientist, Dr. Eckert has been continuously by 
the NIH since 1989. He holds two patents and currently is principal investigator on multiple 
grants from the National Institutes of Health and from other sources. Dr. Eckert received 
his PhD at the University of Illinois, Urbana, and completed post-doctoral research training 
in the Department of Cell Biology at the Massachusetts Institute of Technology, and in the 
Department of Physiology and Biophysics at Harvard Medical School. He was a Professor 
at Case Reserve University School of Medicine until 2006 when he joined the University of 
Maryland, School of Medicine as Professor and Chair of the Department of Biochemistry 
and Molecular Biology.

Dr. Eckert is an internationally recognized investigator who has made pioneering 
discoveries in the area of surface epithelial biology – specifically focusing on the human 
epidermis.  His studies have led to enhanced understanding of normal skin biology and 
to insights regarding the mechanisms that drive skin diseases including cancer.  He also 
has a long-term interest in the prevention of skin cancer by natural biological agents.  
Dr. Eckert has published more than 200 journal articles and reviews, and his trainees 
have presented over 200 meeting abstracts.  He serves as an editorial board member and 
reviewer for numerous scientific journals.  He is a University of Wisconsin Distinguished 
Alumni Achievement Award recipient, an elected member of the Board of the Society for 
Investigative Dermatology, a standing member of the review panel of the American Institute 
for Cancer Research, and has served on the Board of Scientific Counselors of the NIAMS 
and on numerous NIH study sections. Dr. Eckert holds patents from the United States Patent 
Office, and has been continuously funded by the National Institutes of Health as a principal 
investigator since 1989. He is currently principal investigator on multiple RO1 grants from 
the National Institutes of Health and grants from private foundations.  He has also been 
supported by the Department of the Navy, the American Cancer Society, the Dermatology 
Foundation, and the Congressionally Directed Medical Research Program Breast Cancer 
Research Program and the Maryland Stem Cell Fund.
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Dr. Ravel is the Associate Director for Genomics of the Institute for Genome Sciences, and a 
Professor in the Department of Microbiology & Immunology at the University of Maryland 
School of Medicine. Dr. Ravel is a fellow of the American Academy of Microbiology.

Dr. Ravel graduated from the University of Nancy, France with Bachelor of Science 
and Master of Science degrees in Microbiology, and he earned his PhD in Environmental 
Molecular Microbial Ecology from the University of Maryland College Park. From 1999 
to 2002, he performed his post-doctoral studies as a Ruth L. Kirschstein National Research 
fellow at the Johns Hopkins University in Genomics of Natural Product Chemistry. In 
2002, he joined the Institute for Genomic Research (TIGR) in Rockville, Maryland where 
he achieved the rank of Assistant Investigator in 2004. In 2007, Dr. Ravel was recruited to 
the University of Maryland School of Medicine as part of the newly-formed Institute for 
Genome Sciences. 

His research program focuses on applying modern genomics technologies and ecological 
principles to characterize the role and dynamics of the microbial communities inhabiting 
the human body in health and disease, and to better define the interactions between the 
host, the microbes, and the environment that drive these ecological systems. Specifically, 
he is interested in deciphering the role of the vaginal microbiome in women’s health using 
clinical genomics and systems biology approaches, in order to develop improved strategies 
to manage gynecological and obstetrics conditions. As such, as part of the NIH-funded 
Human Microbiome Project, his pioneering work on the composition and dynamics of the 
vaginal microbiota has had a major impact and is now a reference in the field. Working with 
a multidisciplinary team of epidemiologists, mathematicians, ecologists, microbiologists 
and clinicians, his current research is focused on pregnancy, spontaneous preterm birth, 
and sexually transmitted infections. He is the co-Director of the NIH-funded Collaborative 
Research Center on Sexually Transmitted Diseases entitled “Ecopathogenomics of Sexually 
Transmitted Diseases (EPSTI),” which aims at applying systems biology approaches to 
examine the triangular relationship between human genetic variations, sexually transmitted 
infections, and co-infections caused by Chlamydia trachomatis and Neisseria gonorrhoeae, 
HIV and the function of the vaginal microbiome. 

Dr. Ravel has published over 200 peer-reviewed publications, which have garnered over 
18,000 citations. Dr. Ravel is the Editor in Chief of the journal Microbiome (Impact factor: 
9.13), which he funded in 2012 and serves on the editorial board of three other scientific 
journals. He has served on committees at the National Academy of Sciences, the Defense 
Threat Reduction Agency, the American Academy of Microbiology, Genome Canada, and 
the Wellcome Trust Foundation. He is a permanent member of the NIH Infectious Diseases, 
Reproductive Health, Asthma, and Pulmonary Conditions Study Section and serves as 
scientific advisor to the March of Dimes for the Prematurity Research Centers. In 2015, Dr. 
Ravel received the Chair Blaise Pascal, an international research Chair that allowed him to 
work for one year at the prestigious Institut Pasteur in Paris. 

Jacques Ravel, PhD
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The Cervicovaginal Environment and Spontaneous Preterm Birth 

Jacques Ravel, PhD

The human vaginal microbiota exists in a mutualistic relationship with the host and is 
thought to play a role in modulating risk to acquisition and transmission of sexually 
transmitted infections (STI) and other obstetric and gynecological adverse outcomes, 
including spontaneous preterm birth (sPTB). Surveys of the composition and structure of 
the vaginal microbiota has established five major kinds of communities, called community 
state types, four of which are dominated by one of four species of Lactobacillus. There have 
been a few studies that examined the relationship between vaginal microbiota and sPTB. 
Preterm birth (PTB) (defined as birth before 37 completed weeks of gestation) is the leading 
cause of death in neonates and children under the age of five. Every year, 1.1 million babies 
die from consequences of prematurity. Over 75 percent of all PTBs are spontaneous with the 
idiopathic onset of cervical change, uterine contractility, and/or rupture of fetal membranes. 
The economic burden is staggering, with an estimated cost of $26 billion dollars per year 
in the United States alone. A failure to understand the causes of preterm birth have limited 
effective interventions and therapeutics. Definitive conclusions from previously published 
studies are difficult to establish as phenotyping of sPTB is heterogenous, the number of sPTB 
cases is significantly limited and methodology is variable. 

The presentation will introduce critical findings from the Motherhood & Microbiome 
(M&M) study, which was designed to overcome sample size limitation, misclassification 
of cases, and methodological differences by establishing a prospective cohort of 2,000 
women with singleton pregnancies. Associations of cervicovaginal microbiota and local 
immunological features with sPTB were evaluated. Specific structures of the vaginal 
microbiota were shown to have relative abundances significantly associated with an 
increased risk of sPTB, with a stronger effect in African American women. However, higher 
vaginal levels of the antimicrobial peptide -defensin-2 significantly decreased the risk of 
sPTB associated with the vaginal microbiota in an ethnicity-dependent manner. Surprisingly, 
even in Lactobacillus spp. dominated cervicovaginal microbiota low -defensin-2 was 
associated with increased risk of sPTB. These findings hold promise for the development 
of novel diagnostics that could more accurately identify women at risk for sPTB early in 
pregnancy and offer new therapeutic strategies that would include immune modulators and 
microbiome-based therapeutics to reduce this significant health burden. 
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Dr. Bale is a Professor of Pharmacology and Psychiatry, and Director of the Center for 
Epigenetic Research in Child Health and Brain Development in the University of Maryland 
School of Medicine (UMSOM). She is a member of the Society for Neuroscience and the 
American College of Neuropsychopharmacology.

Dr. Bale completed her PhD at the University of Washington and her postdoctoral work 
at the Salk Institute with Dr. Wylie Vale. She was previously a Professor of Neuroscience at 
the University of Pennsylvania for 15 years. Dr. Bale was recruited to UMSOM as a Special 
Transdisciplinary Recruitment Award Program (STRAP) recruit and the Director of the 
newly-formed Center for Epigenetic Research in Child Health and Brain Development.  

Dr. Bale’s research focuses on understanding the role of stress dysregulation in 
neurodevelopmental and neuropsychiatric diseases, and the sex differences that underlie 
disease vulnerability. Her groundbreaking work has uncovered the molecular mechanisms 
by which the environment influences parental germ cell signals and placental trophoblast 
development, altering fetal brain development and maturation. Her lab is particularly 
interested in developing models of parental stress and the germ cell involvement in 
intergenerational epigenetic programming of neurodevelopment. Her research also has 
a significant translational component, focusing on identifying biomarkers of disease risk 
and stress experience in semen, placental tissue, microbiome samples and plasma. In 
addition to building translational research across the campus, her Center has an extensive 
outreach component to facilitate building relationships in the Baltimore community and 
promoting a greater appreciation for the impact of the environment on child health and 
brain development. She serves on many advisory committees, panels, and boards, including 
the Scientific Advisory Board for the Max Planck Institute of Psychiatry in Munich, the 
Congressional Committee on Gulf War and Health for the National Academy of Sciences, the 
Strategic Planning Committee for the National Institute of Child Health and Development, 
and the Scientific Advisory Board for The Brain Foundation. She recently served as Chair of 
the NNRS CSR study section and was a Reviewing Editor at the Journal of Neuroscience. 
She is currently serving on the Press Committee for the Society for Neuroscience and the 
Education Committee for the American College of Neuropsychopharmacology. She has 
been the recipient of numerous awards for her research including the Richard E. Weitzman 
Memorial award by the Endocrine Society, the Medtronic Award from the Society for 
Women’s Health Research and the Daniel H. Efron award from the American College of 
Neuropsychopharmacology.     

Tracy L. Bale, PhD
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M’Omics: Maternal Stress Impacts on Brain Development

Tracy Bale, PhD

Stress pathway dysregulation is the most pervasive symptom in neuropsychiatric disease, 
yet we understand little as to the developmental programming and maturation of this 
system and the sensitive periods during which perturbations may be disruptive. Specifically, 
pregnancy is associated with an increased risk for neurodevelopmental disorders. The 
mechanisms through which fetal antecedents contribute to disease development involve 
complex interactions between the maternal and fetal environments where a key factor is 
the transfer of the maternal vaginal microbiota to the neonate during vaginal birth. As the 
neonate’s gut is initially populated by this inoculant, changes produced by maternal stress to 
the diversity of the vaginal environment and to neonate gut development can dramatically 
alter this initial interaction following birth. Neonatal gut ecology has critical influences on 
education of the host immunity, development of the enteric nervous system, and on brain 
development and behavior. Babies born via C-section are at significantly greater risk for 
immune and allergy-related disorders. Using targeted approaches in our mouse model of 
maternal stress, we have examined the maternal vaginal and offspring gut microbiome for 
changes in diversity and composition and the role of these changes in neonate development. 
In addition, we have used metabolomics analyses to examine the link between neonate gut 
microbiota and nutrient absorption, and at these same neonatal time points, also examined 
the brain by transcriptomics for programmatic changes related to an altered gut microbiome 
during development. To demonstrate causality, we developed a novel C-section delivery 
and oral gavage delivery protocol for maternal vaginal samples. We found that stress during 
pregnancy affects both the maternal vaginal composition and offspring gut microbiome 
diversity and content in sex-specific manner, highlighting the importance of both the 
presentation of microbiota and the gut selectivity. We also found a remarkable impact of 
maternal stress to alter the developing immune system that interacted with changes in the 
presented maternal inoculant. While initial outcomes showed modest effects, these baseline 
changes were compounded across the lifespan where adult animals showed dramatic 
responses to immune challenges and gut permeability, suggesting a long-term impact on 
disease risk. These studies demonstrate the important link between the maternal stress 
experience during pregnancy and the composition of the vaginal microbiome in populating 
the offspring gut at birth, and the profound effect this microbial population has on gut, brain, 
and immune development. 
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Dr. Mongodin is an Associate Professor at the Institute for Genome Sciences and in the 
Department of Microbiology & Immunology at the University of Maryland School  
of Medicine.

Dr. Mongodin graduated from the Université Paris VII – Denis Diderot in France with 
a Master of Science degree in physiology and pathology of the respiratory and circulatory 
systems, and he earned his PhD in 2000 from the University of Reims-Champagne-Ardenne 
in France. After his PhD, Dr. Mongodin completed a postdoctoral training in the laboratory 
of Dr. Gordon Archer (VCU, Richmond, Virginia) in 2002, and was also a visiting scientist 
at The Institute for Genomic Research (TIGR - Rockville, Maryland) during that time. 
In 2002, he joined the Microbial Genomics Department at the J. Craig Venter Institute 
(formerly known as The Institute for Genomic Research - TIGR) as a Staff Scientist. In 
2007, Dr. Mongodin was recruited to the Institute for Genome Sciences and Department of 
Microbiology and Immunology at the University of Maryland School of Medicine, initially 
under the rank of non-tenure track Assistant Professor. In 2012, Dr. Mongodin became a 
tenure-track Assistant Professor at the Institute for Genome Sciences and Department of 
Microbiology & Immunology, and was recently promoted to the rank of Associate Professor.

Dr. Mongodin was initially trained as a physiologist, studying the interactions between 
bacterial pathogens, such as Staphylococcus aureus, and the human airways using classical 
molecular biology techniques, imaging and in vitro/vivo models. Since his post-doctoral 
training, Dr. Mongodin has become an expert in large-scale next-generation genomic, 
comparative genomic and metagenomic sequencing strategies, and he has applied these 
approaches to further our understanding of host-bacteria interactions in the context of 
entire microbiome systems. His current research is focused on understanding the bacterial 
community dynamics in specialized niches in the human body, such as the anterior nares 
and the oral cavity, as well as following interventions such as antibiotic treatment or 
environmental exposures (for example, tobacco product use or environmental pollutants). 
Another aspect of his research portfolio focusses on the mechanisms by which the 
microbiota affects host immunity, and the consequences of this modulation on human health 
outcomes. The long-term goals of these studies are to gain insight into the microbiome-
associated processes involved in maintaining health and triggering diseases, and to enable 
the development of more precise prognostics, diagnostics, and therapies for microbiome-
related conditions. He has co-authored over 75 peer-reviewed publications, holds one patent 
(Compositions And Methods For Determining The Likelihood Of Appendicitis, U.S. Patent # 
20150225784), and serves on the editorial board of two scientific journals.

Emmanuel F. Mongodin, PhD
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Jonathan Bromberg, MD, PhD
Dr. Bromberg is a Professor in the Department of Surgery, Department of Microbiology 
& Immunology, and the Center for Vascular & Inflammatory Diseases at the University of 
Maryland School of Medicine. He is Vice Chair for Research in Surgery.

Dr. Bromberg graduated from Harvard College with an AB in biology, and from 
Harvard Medical School and the Harvard Graduate School of Arts and Sciences with an 
MD-PhD in Immunology. He was a surgery resident at the University of Washington and 
transplant fellow at the University of Pennsylvania. From 1990-1994, he was assistant and 
associate professor and director of pancreas transplantation at the Medical University of 
South Carolina. From 1994-1999, he was associate and full professor and director of liver 
transplantation at the University of Michigan. From 1999-2010, he was full professor, 
director of kidney and pancreas transplant and the transplant institute at Mount Sinai. He has 
been at the University of Maryland School of Medicine since 2010.

Dr. Bromberg has been involved in basic cellular and molecular transplant immunology 
for over 25 years and continuously funded for the entire time. His basic research has 
focused on T cell immunobiology, and for more than 15 years has also focused on issues 
of migration, trafficking, secondary lymphoid organ structure and function, and lymphatic 
structure and function, and how these processes and structures influence T cell immunity 
and T cell tolerance in models of cardiac transplantation and pancreatic islet transplantation. 
He has also maintained an active clinical practice in solid organ transplantation and is thus 
constantly exposed to the problems of patients and their immune systems, including cellular 
and humoral rejection, opportunistic infections, chronic viral disease, autoimmune organ 
failure, and immunosuppression medication side effects. His basic research and clinical 
interests are especially well suited to complement and inform each other, and to keep each 
aspect of his professional life current and relevant.
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Gut Microbiota, Innate and Adaptive Inflammation, and Host Immunity: A 
Ménage à Trois That Determines Transplant Outcome

Emmanuel Mongodin, PhD and Jonathan Bromberg, MD, PhD

Organ transplantation is a routine intervention with one-year survival rates typically greater 
than 90 percent. Despite major improvements in organ preservation, recipient selection and 
immunosuppressive regimens, most transplants eventually succumb to inflammation and 
scarring, for which the cause is unknown. We hypothesized that the gut microbiota critically 
influences allograft survival through modulation of immunity. Antibiotic pre-treated mice 
received vascularized cardiac allografts and fecal microbiota transfer (FMT), along with 
tacrolimus immunosuppression. FMT source samples were from normal, pregnant (immune 
suppressed) or spontaneously colitic (inflammation) mice. Bifidobacterium pseudolongum 
in pregnant FMT recipients was associated with prolonged allograft survival and lower 
inflammation and fibrosis, while normal or colitic FMT resulted in inferior survival and 
worse histology. Transfer of B. pseudolongum alone resulted in reduced inflammation 
and fibrosis. Stimulation of dendritic cells and macrophages with B. pseudolongum 
induced the anti-inflammatory cytokine IL-10 and homeostatic chemokine CCL19, but 
lesser amounts of the pro-inflammatory cytokines TNF and IL-6. In contrast, LPS and 
Desulfovibrio desulfuricans, more abundant in colitic FMT, induced a more inflammatory 
cytokine response. B. pseudolongum gavage also resulted in a higher laminin 4:5 ratio in 
the lymph node cortical ridge, indicative of a suppressive lymph node environment, while 
D. desulfuricans resulted in a lower laminin 4:5 ratio, supportive of inflammation. Lastly, B. 
pseudolongum supported the induction of more regulatory suppressive FoxP3+ T cells, while 
D. desulfuricans induced more CD4+ effector T cell activation. Discrete gut bacterial species 
alter immunity and may predict graft outcomes through stimulation of myeloid cells and 
shifts in lymph node structure and permissiveness.
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