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WELCOME 
 
Dear Colleagues:  
 
Welcome to the eighth annual University of Maryland School of Medicine “Festival of 
Science,” a virtual, half-day celebration of the groundbreaking research being conducted on 
campus. The theme of this year’s Festival is “Transplantation Research and Discovery.”   
 
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 Joel Cooper, MD, Professor of Surgery,	University of Pennsylvania, 
Division of Thoracic Surgery, Hospital of the University of Pennsylvania. 
 
The Festival of Science is a cornerstone of 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 I appreciate your 
participation and support of the School of Medicine’s 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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TRANSPLANTATION RESEARCH AND DISCOVERY 
 
AGENDA 
 
9:00 a.m.   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 

 
9:05 a.m.   DEAN’S DISTINGUISHED GOLD MEDAL PRESENTATION  

Claire Fraser, PhD 
Dean’s Endowed Professor, Department of Medicine 
Director, Institute for Genome Sciences 

  
Roberto Romero, MD, DMSc 
Chief, Perinatology Research Branch 
Head of the Program for Perinatal Research and Obstetrics,  
Division of Intramural Research 
Eunice Kennedy Shriver National Institute of Child Health and  
Human Development 
 

9:15 a.m.   INTRODUCTION OF KEYNOTE SPEAKER  
Christine Lau, MD 
Dr. Robert W. Buxton Professor and Chair, Department of Surgery 
 

9:20 a.m.   KEYNOTE ADDRESS  
Joel Cooper, MD 
Professor of Surgery, University of Pennsylvania 
Division of Thoracic Surgery, Hospital of The University of Pennsylvania 
 

9:40 a.m. RESEARCH VISION & OVERVIEW:  
PROGRAM IN TRANSPLANTATION 
MISSION OF THE UMSOM INTEGRATED TRANSPLANT PROGRAM  
Daniel Maluf, MD 
Professor, Department of Surgery 
Director, Program in Transplantation 

   
10:00-10:55 a.m.   SESSION ONE: SYSTEM BIOLOGY IN TRANSPLANTATION  
Moderator:   Terry Rogers, PhD 

Professor, Department of Biochemistry & Molecular Biology 
Associate Dean for Research Development and Administration 
Chief Conflict of Interest Officer 

 
10:00 a.m. LYMPHATICS AND LYMPH NODES REGULATE  

LYMPHOCYTE MIGRATION AND TOLERANCE: SHOULD I STAY 
OR SHOULD I GO?  
Jonathan Bromberg, MD, PhD 
Professor, Department of Surgery 

 
10:15 a.m.   Q&A WITH SCIENTIFIC ADVISORY COUNCIL 
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10:20 a.m. FRAILTY ASSESSMENT IN ADVANCED HEART FAILURE  
AND TRANSPLANT 
Susan Joseph MD 
Associate Professor, Department of Medicine  

 
10:35 a.m.   Q&A WITH SCIENTIFIC ADVISORY COUNCIL  
 
10:40 a.m.   MECHANISMS OF LUNG ALLOGRAFT TOLERANCE  

Alexander Krupnick, MD 
Professor, Department of Surgery 
Vice Chief, Thoracic Surgery 
Director, Lung Transplant Program 

 
10:55 a.m.   Q&A WITH SCIENTIFIC ADVISORY COUNCIL 
  
11:10 a.m.-12:05 p.m.  SESSION TWO: FROM THE BENCH TO THE BEDSIDE  
Moderator:   Curt Civin, MD 

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

 
11:10 a.m.   CARDIAC XENOTRANSPLANTATION  

Muhammad Mohiuddin, MBBS 
Professor, Department of Surgery 
Director, Cardiac Xenotransplantation Program 

 
11:25 a.m.   Q&A WITH SCIENTIFIC ADVISORY COUNCIL 
  
11:30 a.m. THE SINGLE CELL TRANSCRIPTOMIC LANDSCAPE OF THE  

FAILING KIDNEY GRAFT  
Valeria Mas, PhD 
Professor, Department of Surgery 

 
11:45 a.m.   Q&A WITH SCIENTIFIC ADVISORY COUNCIL  
 
11:50 a.m. IMPAIRED HUMORAL RESPONSES TO SARS-COV-2 VACCINATION 

IN SOLID ORGAN TRANSPLANT RECIPIENTS: A SINGLE CENTER 
COHORT STUDY  
Kapil Saharia, MD, MPH 
Assistant Professor, Department of Medicine 
Chief, Solid Organ Transplant Infectious Diseases Service 

 
12:05 p.m.   Q&A WITH SCIENTIFIC ADVISORY COUNCIL  
 
12:20 p.m.   ADJOURN  

E. Albert Reece, MD, PhD, MBA 
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TRANSPLANTATION RESEARCH AND DISCOVERY 
 
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, University of Maryland, 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 transplantation research.  
  
Learning Objectives  
At the conclusion of this activity, participants should be able to:  
 

§ Describe the multifaceted approaches undertaken by School of Medicine investigators in 
understanding and performing transplants. 

§ Identify potential collaborators working in the transplantation area. 
§ Consult appropriate subspecialists to create an integrated team that will deliver optimal 

care for patients undergoing transplantation. 
  
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 3.0 AMA PRA Category 1 Credits™. Physicians should claim only the credit commensurate 
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, 
independence, 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 individual has disclosed relevant financial relationships with ineligible companies: 
Muhammad M. Mohiuddin, MBBS 
Research Grant  
United Therapeutics and Eledon Pharmaceuticals 
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The following individuals have disclosed no relevant financial relationships with commercial 
interests:  
E. Albert Reece, MD, PhD, MBA; Jonathan Bromberg, MD, PhD; Curt Civin, MD; Joel Cooper, 
MD; Kevin Enright; Susan Joseph, MD; Alexander Krupnick, MD, PhD; Christine Lau, MD;  
Daniel Maluf, MD; Valeria Mas, PhD; Kapil Saharia, MD, MPH; and Terry Rogers, PhD. 
  
University of Maryland School of Medicine Office of CME staff members have disclosed no 
relevant financial relationships.  
  
All of the relevant financial relationships listed for these individuals have been mitigated. 
  
Discussion of Off-Label or Investigational Uses  
Presentations in this continuing medical education activity may contain references to unlabeled 
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) clearance 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 purposes 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 participant should use 
his/her clinical judgment, knowledge, experience, and diagnostic decision-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, Baltimore.  
 
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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THE DEAN’S DISTINGUISHED GOLD MEDAL HONOREE 

THE UNIVERSITY OF MARYLAND SCHOOL OF MEDICINE IS 
PROUD TO HONOR  

DR. ROBERTO ROMERO  

IN HONOR AND RECOGNITION OF THE DISTINGUISHED AND 
EXEMPLARY CAREER OF ROBERTO ROMERO, MD, DMSC FOR 
HIS NATIONAL LEADERSHIP, VISION, AND EXPERTISE IN 
MATERNAL-FETAL MEDICINE THAT HAVE PROVEN INTEGRAL 

IN IMPROVING THE HEALTH AND WELLBEING OF WOMEN AND CHILDREN 
THROUGHOUT THE WORLD.  

WHEREAS, DR. ROMERO, SERVES AS THE CHIEF OF THE PERINATOLOGY 
RESEARCH BRANCH AND DIRECTOR OF THE DIVISION OF OBSTETRICS AND 
MATERNAL-FETAL MEDICINE OF THE EUNICE KENNEDY SHRIVER NATIONAL 
INSTITUTE OF CHILD HEALTH AND HUMAN DEVELOPMENT.  

WHEREAS, DR. ROMERO IS AN INTERNATIONALLY ACCLAIMED PHYSICIAN- 
SCIENTIST WHO HAS MADE SEMINAL DISCOVERIES AND CONTRIBUTIONS IN THE 
PRENATAL DIAGNOSIS OF CONGENITAL ANOMALIES AND THE PREDICTION AND 
PREVENTION OF PRE-TERM LABOR AND DELIVERY.  

WHEREAS, DR. ROMERO ESTABLISHED THE ROLE OF PROGESTERONE IN THE 
REDUCTION OF SPONTANEOUS PRETERM BIRTH - THE LEADING CAUSE OF 
PERINATAL MORBIDITY AND MORTALITY WORLDWIDE. THIS ADVANCE IS 
ESTIMATED TO SAVE THE U.S. HEALTHCARE SYSTEM $500 MILLION PER YEAR.  

WHEREAS, DR. ROMERO DISCOVERED THE ROLE OF CYTOKINES IN THE ONSET 
OF LABOR AND FETAL INJURY.  

WHEREAS, DR. ROMERO IS A PROLIFIC AUTHOR, HAVING AUTHORED OR CO-
AUTHORED OVER 1,200 PEER-REVIEWED PUBLICATIONS AND SEVERAL BOOKS, 
INCLUDING THE MEDICAL BEST-SELLER, PRENATAL DIAGNOSIS OF CONGENITAL 
ANOMALIES. HIS WORK HAS BEEN CITED OVER 140,000 TIMES.  

WHEREAS, DR. ROMERO IS AN ELECTED MEMBER OF THE NATIONAL ACADEMY 
OF MEDICINE AND THE RECIPIENT OF 18 HONORARY DOCTORATE DEGREES OR 
PROFESSORSHIPS WORLDWIDE. HE HAS ALSO BEEN AWARDED NUMEROUS 
PRIZES FOR HIS SCIENTIFIC CONTRIBUTIONS TO INCLUDE: THE IAN DONALD 
GOLD MEDAL, THE ERICH SALING AWARD, AND THE PRESTIGIOUS ASAN AWARD 
IN MEDICINE.  

NOW, THEREFORE, BE IT RESOLVED:  
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THAT ON BEHALF OF THE UNIVERSITY OF MARYLAND SCHOOL OF MEDICINE 
ACADEMIC COMMUNITY, WE ARE PROUD AND DELIGHTED TO BESTOW UPON 
ROBERTO ROMERO, THIS DEAN’S DISTINGUISHED GOLD MEDAL.  

THIS MEDAL REPRESENTS THE SCHOOL OF MEDICINE’S HIGHEST HONOR GIVEN 
TO AN INDIVIDUAL WHOSE CONTRIBUTIONS IN MEDICAL RESEARCH, 
EDUCATION, PATIENT CARE, OR SERVICE HAVE SIGNIFICANTLY ADVANCED 
MEDICINE AND SCIENCE TO THE BENEFIT OF OUR LOCAL, NATIONAL, GLOBAL 
COMMUNITY, AND/OR ADVANCED THE REPUTATION AND STANDING OF THE 
UNIVERSITY OF MARYLAND SCHOOL OF MEDICINE. APPROVED ON THIS 7TH DAY 
OF DECEMBER 2021. 
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JOEL D. COOPER, MD 
Keynote Speaker 
 

Dr. Cooper is a Professor of Surgery in the Division of Thoracic Surgery at 
the University of Pennsylvania Health System. He received his 
undergraduate degree from Harvard College, summa cum laude, Phi Beta 
Kappa, and his medical degree from Harvard Medical School, cum laude. 
After completing an internship and residency in surgery at Massachusetts 
General Hospital, he served as Senior Registrar in Thoracic Surgery, 
Southwest Regional Hospital Board, Frenchay Hospital, Bristol, England and 
completed a fellowship in the Department of Medicine, Hammersmith 
Hospital, London, England. Returning to Massachusetts General Hospital, he 
served as Chief Resident in Surgery and was a Clinical and Research Fellow 

in Thoracic Surgery, Massachusetts General Hospital.  
 
Dr. Cooper’s special interests include general thoracic, esophageal and tracheal surgery, adult 
lung transplantation, lung volume reduction surgery, lung cancer and swallowing disorders. He is 
widely recognized for his contributions in the field of tracheal surgery, esophageal surgery, 
pulmonary physiology, lung transplantation and surgery for emphysema. Dr. Cooper is past 
president of the American Association for Thoracic Surgery, a member of the Institute of 
Medicine of the National Academy of Sciences, and the recipient of numerous honorary degrees. 
He has received the Jacobson Innovation Award from the American College of Surgeons and the 
Earl Bakken Scientific Achievement Award from the Society of Thoracic Surgeons.  
 
Over the past 33 years Dr. Cooper has served as the Chief of Thoracic Surgery at The University 
of Toronto, Washington University in St. Louis, and the University of Pennsylvania  
Health System.  
 
Dr. Cooper currently serves as an active member of numerous professional societies and has 
served on the editorial boards of many scientific journals. He also is the author or coauthor of 
more than 400 original publications.  
 
Most recently, he was the initial recipient of the Joel D. Cooper Award for Outstanding 
Contribution to Lung Transplant in Canada and in 2013 was the recipient of the prestigious 
Thomas E. Starzl Prize in Surgery & Immunology, which is awarded to national and 
international leaders in the field of organ transplantation.  



 

  



  2021 Festival of Science 11 

2021 SCIENTIFIC ADVISORY COUNCIL 
 
These internationally acclaimed and distinguished scientists and council members include:  
 
Gilbert Omenn, MD, PhD - CHAIR  
Professor, Computational Medicine & Bioinformatics; Human Genetics; Molecular Medicine & 
Genetics; Public Health, School of Public Health; and Harold T. Shapiro Distinguished 
University Professor, University of Michigan 
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 Sciences  
 
Diane E. Griffin, MD, PhD  
Professor & Chair, W. Harry Feinstone Department of Molecular Microbiology & Immunology, 
Johns Hopkins Bloomberg School of Public Health  
Founding Director, Johns Hopkins Malaria Research Institute  
Member, National Academy of Sciences  
 
George C. Hill, PhD  
Past Levi Watkins, Jr. MD Professor for Diversity in Medical Education Distinguished Professor 
Emeritus of Pathology, Microbiology & Immunology and of Medical Education & 
Administration Former Vice Chancellor for Equity, Diversity and Inclusion,  
Vanderbilt University 
Past President, National Foundation for Infectious Diseases  
Member, National Academy of Medicine  
 
Past Members include:  

§ Ralph Snyderman, MD, Chancellor Emeritus, Duke University 
§ Elias Zerhouni, MD, President of Global R&D, Sanofi;  

past National Institutes of Health Director 
§ Carol Greider, PhD, 2009 Nobel Laureate 
§ Philip Needleman, PhD, UMSOM alumnus, Class of 1964; discoverer of celecoxib 

(brand name Celebrex)  
 

  



  2021 Festival of Science 12 

GILBERT S. OMENN, MD, PHD  
Chair 
 

Dr. Omenn served as Executive Vice President for Medical Affairs and as 
Chief Executive Officer of the University of Michigan Health System from 
1997-2002. He is the director of the University of Michigan Center for 
Computational Medicine and Bioinformatics. He is a past president of the 
American Association for the Advancement of Science and a member of 
the National Academy of Medicine. 
 
Dr. Omenn’s research focuses on cancer proteomics and informatics. He is 
especially interested in the role of differential expression of alternative 
splice isoforms of proteins and transcripts in specific cancer-related 

pathways. He chairs the Human Proteome Organization (HUPO) global Human Proteome 
Project. Visit www.thehpp.org for more information. 
 
Dr. Omenn has long-standing interests in mechanisms of genetic predispositions to risks from 
environmental and occupational exposures, pharmacogenetics and pharmacogenomics, and 
science-based risk analyses.  
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RITA R. COLWELL, PHD  
 

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 (NSF), 
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.  
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DIANE E. GRIFFIN, MD, PHD  
 

Dr. Griffin was inducted into the Maryland Women’s Hall of Fame. 
Griffin is Professor and Alfred and Jill Sommer Chair of the W. Harry 
Feinstone Department of Molecular Microbiology and Immunology at 
the Johns Hopkins Bloomberg School of Public Health, and she was the 
founding director of the Johns Hopkins Malaria Research Institute. An 
induction ceremony was held March 12 in Annapolis, Md.  
 
Dr. Griffin came to Johns Hopkins as a virology fellow in 1970 after 
earning her medical and doctoral degrees from Stanford University 

School of Medicine. Upon completing her postdoctoral work, she was named an assistant 
professor and later professor of Medicine and Neurology. She served as an investigator at 
Howard Hughes Medical Institute from 1973 to 1979. In 1994, Dr. Griffin became chair of the 
Department of Molecular Microbiology and Immunology.  
 
Dr. Griffin is the principal investigator on a variety of grants from the National Institutes of 
Health, the Bill & Melinda Gates Foundation and the Dana Foundation. Her research focuses on 
how viruses cause disease, especially alpha-viruses, acute encephalitis and measles. Alpha-
viruses are transmitted by mosquitoes and cause encephalitis in mammals and birds. She has 
identified determinants of virus virulence and mechanisms of non- cytolytic clearance of virus 
from infected neurons. Her studies of measles are focused on identification of the mechanisms of 
virus-induced immuno-suppression in the context of virus clearance. Dr. Griffin’s vaccine 
studies are defining the basis for atypical measles, and a new vaccine that can induce protective 
immunity in infants under the age of 6 months is under development.  
 
She is the author or co-author of more than 300 scholarly papers and articles, and is the past 
president of the American Society for Virology, the Association of Medical School 
Microbiology Chairs and the American Society for Microbiology. She is also a member of the 
National Academy of Sciences, the American Academy of Microbiology and the National 
Academy of Medicine.  
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GEORGE C. HILL, PHD  
 

Dr. Hill is Vanderbilt University’s first vice chancellor for diversity, equity and 
inclusion and chief diversity officer.  
 
Dr. Hill is Levi Watkins Jr., M.D. Professor Emeritus in Medical Education and 
distinguished professor emeritus in the Department of Pathology, Microbiology 
and Immunology. He served as assistant vice chancellor for multicultural affairs 
and special assistant to the Provost for health affairs from 2011 to 2012. From 
2002 to 2011, he served as the Vanderbilt University School of Medicine’s first 
associate dean for diversity in medical education.  
 
Under Dr. Hill’s leadership, the medical school made significant progress toward 

increasing the diversity of the medical school class to more broadly represent different races/ ethnicities, 
sexual orientations, economic backgrounds, religious backgrounds and rural versus urban upbringing.  
Prior to being recruited to Vanderbilt in 2002, Dr. Hill spent 19 years at Meharry Medical College serving 
in a variety of senior faculty and administrative roles including: dean of the School of Graduate Studies 
and Research, vice president for research, associate vice president for international affairs, and director of 
the Division of Biomedical Sciences.  
 
Dr. Hill has mentored and trained hundreds of 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 received the 2013 Levi Watkins 
Jr., MD Award from the Vanderbilt University School of Medicine for fostering diversity and inclusion 
throughout the university as well as nationally.  
Dr. Hill has led a distinguished career in biomedical research and medical education and is a world-
renowned microbiologist. His laboratory was the first to grow the infective protozoan that carries sleeping 
sickness. His work to characterize the protozoan gave scientists an opportunity to develop drugs to treat 
sleeping sickness and was published in the leading scientific journal Science.  
 
A member of the National Academy of Medicine since 1998, Dr. Hill was elected a fellow of the 
Academy of Microbiology in 2002. In 2011, he was elected a fellow of the American Association for the 
Advancement of Science and was appointed to the NIH Fogarty International Center Scientific Advisory 
Board. The AAAS cited Hill’s leadership as president of the National Foundation for Infectious Diseases, 
where he also received the organization’s Utz Leadership Award, as well as his work advancing a diverse 
workplace and his contributions to research into tropical diseases. Dr. Hill was elected a fellow of health 
disparities of the Cobb Institute of the National Medical Association in 2014. He currently serves on the 
Cooper Medical School of Rowan University Medical Board.  
 
Previous appointments and awards include: serving as a Fulbright Scholar at the University of Nairobi 
and as an NIH research fellow at the University of Cambridge, Great Britain; receiving the Seymour 
Hunter Prize from the Society of Protozoologists; and serving on the National Institute for General 
Medical Sciences Council and the National Institute of Allergy and Infectious Diseases Board of 
Scientific Counselors.  
 
Dr. Hill graduated from Rutgers, Camden in 1961 and went on to receive his MS from Howard University 
in Washington, DC and his PhD from New York University, New York City, where he launched his 
career in the biomedical sciences.  
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RESEARCH VISION & OVERVIEW:  
PROGRAM IN TRANSPLANTATION 
MISSION OF THE UMSOM INTEGRATED TRANSPLANT PROGRAM 
 
DANIEL MALUF, MD 
 

Dr. Maluf is a fully trained transplant surgeon with more than 19 years of 
experience in clinical and translational research. As a clinician, he is the 
Director of the Program of Transplantation at the University of Maryland 
Medical System. He performs liver and renal transplants. He manages 
clinically IMS in transplant patients. His research background includes the 
David Hume Young Investigator Award by the South Eastern Organ 
Procurement Foundation (SEOPF) in 2001, and the Young investigator 
and Mentor Award by the International Liver Transplant Society in 2007.  
 
He acts as PI of pharmaceutical clinical trials and as co-investigator in 

NIH funded grants. His research interest includes biomarkers in renal transplantation, liver 
transplantation, Ischemia Reperfusion Injury, and biomarker discovery and validation. In renal 
transplantation, his main interest is to understand the transplant biology to be able to target 
pathways with therapeutic interventions. He maintains a record of annual research presentations 
at national and international meetings such as ATC, ILTS, TTS, and has been an invited speaker 
on many occasions.  
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RESEARCH VISION & OVERVIEW:  
PROGRAM IN TRANSPLANTATION 
MISSION OF THE UMSOM INTEGRATED TRANSPLANT PROGRAM 
 
Daniel Maluf, MD 
 
The UMSOM Integrated Program in Transplantation was created in 2019 to align all clinical and 
research areas of transplantation, to include all organ programs (kidney, pancreas, liver, lung, 
and heart/VAD) across the UMSOM and UMMS departments.  
 
The Innovative Mission of the Program in Transplantation is to improve research in 
transplantation by conducting innovative, internationally recognized research that will result in 
new and improved therapies for our patients. A major goal of the program is to increase 
UMSOM's local, national and international stature in the field of transplantation research, in part 
through increased funding to the University of Maryland for clinical practice, research, and 
training. As we grow the enterprise, we intend to never lose sight of our core mission to provide 
high-quality care to patients with end-stage organ failure. 
 
This presentation highlights the Program’s important achievements and currently active research 
and discusses the impact of its structure and its members. We will expand on high-quality 
presentations at national and international meetings, including the American Transplant Society 
and International Liver Transplant Society (ILTS), the American Society of Nephrology (ASN), 
and many others. 
 
I will highlight areas of impactful research in transplantation where the University of Maryland 
is one of the national and world leaders including xenotransplantation, immunology, organ 
function and failure, and genomics research.
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SESSION ONE: SYSTEM BIOLOGY IN TRANSPLANTATION  
 
Moderator 
Terry Rogers, PhD 
Professor, Department of Biochemistry & Molecular Biology 
Associate Dean for Research Development and Administration 
Chief Conflict of Interest Officer 

 
 
Lymphatics and Lymph Nodes Regulate Lymphocyte Migration and 
Tolerance: Should I Stay or Should I Go?  
Jonathan Bromberg, MD, PhD 
Professor, Department of Surgery 
 
 
Frailty Assessment in Advanced Heart Failure and Transplant  
Susan Joseph MD 
Associate Professor, Department of Medicine  
 
 
Mechanisms of Lung Allograft Tolerance  
Alexander Krupnick, MD  
Professor, Department of Surgery 
Vice Chief, Thoracic Surgery 
Director, Lung Transplant Program 
  



  2021 Festival of Science 20 

TERRY ROGERS, PHD 
Session One Moderator  
 

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% underrepresented minority (URM) census (national average was 
9%) with 100% graduation rate during his tenure. Currently he is a co-Principal Investigator on a 
NIGMS R25 Postbaccalaureate Research Education Program (PREP) that offers support and 
mentoring for URMs that seek to matriculate into PhD and MD/PhD programs. 
  



  2021 Festival of Science 21 

JONATHAN BROMBERG, MD, PHD 
 

Dr. Bromberg is a professor in the Departments of Surgery and 
Microbiology and Immunology at the University of Maryland 
School of Medicine.  
 
Dr. Bromberg earned his AB in Biology from Harvard College in 
1977 and his MD-PhD from Harvard Medical School and the 
Harvard Graduate School of Arts and Sciences in 1983. He was an 
Instructor at the University of Pennsylvania 1988-1990, Chief of 
Pancreas Transplant and Assistant to Associate Professor at the 
Medical University of South Carolina 1990-1994, Chief of Liver 

Transplant and Associate to Full Professor at the University of Michigan 1994-1999, Chief of 
Kidney Transplant and the Transplant Institute and Professor at Mount Sinai School of Medicine 
1999-2010, and has been a Professor at UMSOM since 2010, variously serving as Division Chief 
for Transplantation, Chief of Kidney Transplant, Chief of Pediatric Kidney Transplant, and Vice 
Chair for Research in the Department of Surgery. 
 
Dr. Bromberg’s research has delved into the cellular and molecular mechanisms of suppression 
and tolerance. He made seminal discoveries in determining in what anatomic locations tolerance 
take place and what cellular and molecular processes determine the choice between tolerance and 
immunity. He demonstrated that proper lymph node function and structure are required for 
tolerance and that the interaction of lymphocytes and lymphatic endothelium regulate both 
tolerance and immunity. He has outlined the molecular mechanisms that determine the induction, 
stimulation, maintenance, and activity of the FoxP3+ CD4+ suppressive regulatory T cells, 
which are the most critical cells for manipulating immunity and tolerance. These investigations 
have resulted in over 300 peer-reviewed publications, numerous international and national 
presentations, and currently four primary NIH RO1s or PO1s in the lab along with another five 
RO1s on which he is a co-investigator. 
 
His numerous awards and honors include an NIAID MERIT Award (2021), National Kidney 
Foundation of Maryland Kidney Champion (2014), American Society of Transplantation Basic 
Science Established Investigator Award (2013), Lazarovits Commemorative Lecture for the 
Canadian Society of Transplantation (2002), Roslyn Commemorative Lecture for the Society of 
University Surgeons (2001), American Society of Transplant Surgeons Roche Presidential 
Travel Award (1998), American Surgical Association Foundation Fellowship Award (1992), the 
Sandoz Award of the American Society of Transplant Surgeons (1988), Summa Cum Laude in 
Biology (1977), and first seniors Phi Beta Kappa (1976). 
 
Dr. Bromberg is a much sought-after editor, currently serving as the Transplantation Clinical 
Sciences Executive Editor, and in the past as the Journal of Immunology Section Editor and the 
American Journal of Transplantation Deputy Editor. He has served on multiple NIH study 
sections and advisory boards, and also serves for many grant and award committees for 
foundations and governmental boards in the United States and the European Union. 
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Lymphatics and Lymph Nodes Regulate Lymphocyte Migration and 
Tolerance: Should I Stay or Should I Go? 
 
Jonathan Bromberg, MD, PhD 
 
Organ transplantation remains a mainstay therapeutic strategy for patients with end organ 
diseases. One of the highest unmet needs to improve long-term transplant outcomes is devising 
more effective immune modulation. This requires innovative mechanistic studies of transplant 
alloimmunity. The lymph node (LN) is the quintessential organ of alloimmunity. While the 
recognition of alloantigens in the LN is fundamental to the generation of alloreactive T cells, our 
group also has shown that the LN plays an important role in alloimmune-regulation and 
suppressor T cell-mediated tolerance. These multifaceted functions rest on the nature of LNs as 
extremely specialized organs with unique microvasculature, stromal fibers, and stromal cells 
(referred to as fibroblastic reticular cells [FRCs]). Our overarching hypothesis is that 
manipulating the microenvironment of LNs will provide a unique opportunity to direct the 
alloimmune reaction towards an anti-inflammatory tolerance response. Our major goals are to 
understand the cellular and molecular mechanisms that govern the microanatomical adaptation of 
the LN during immune activation or tolerance induction, and to develop highly innovative 
therapeutic strategies that promote a regulatory LN microenvironment and result in immune 
tolerance. 
 
Achieving tolerance remains the most important goal in transplantation. Foxp3+ suppressive 
regulatory CD4+ T cells (Treg) induce and maintain tolerance. Treg also limit the tempo and 
strength of normal immune responses to environmental antigens and pathogens. How Treg are 
regulated to manifest these functions is incompletely understood. Treg co-opt helper T cell (Th) 
transcription factors to express similar receptors and migrate to inflammatory sites to suppress 
immunity. These observations suggest mechanisms of how Treg function is channeled so these 
cells are in the “right place at the right time.” We demonstrated that specific lymphocyte 
migration is required to suppress allograft rejection: Tregs sequentially migrate from blood 
through microvascular endothelium into tissues, and then from tissues through afferent 
lymphatics to the draining LN. If this sequence is interrupted, Treg fail to be activated and fail to 
suppress immunity and rejection. Indeed, Treg lose their defining molecules, becoming 
“exTreg.” Thus, a major requirement for normal Treg function, and a step not followed by Th, is 
afferent lymphatic migration to LN. Our overall hypothesis is that the Treg-lymphatic and Treg-
LN interactions are important regulatory centers for suppression and tolerance, and our goal is to 
define the key events and structures that regulate these interactions. 
 
My presentation will demonstrate novel attributes of Treg migration, relying on the diverse 
molecules lymphotoxin, laminin and PD-1. These novel molecular migration regulators 
ultimately determine suppression by Tregs and the ability to suppress allograft rejection. Our 
data demonstrate novel regulation of other aspects of immunity, including tolerance for 
autoimmunity and the role of gut microbiota in regulating inflammation and immunity. The 
significance of these observations is that they define Treg-lymphatic-LN interactions as the 
center for suppression and tolerance and define the key events and structures that regulate and 
can be leveraged to manipulate immunity. The findings from these investigations have general 
applicability to other areas such as infection, vaccination, cancer, and autoimmunity.  
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SUSAN JOSEPH, MD 
 

Dr. Joseph is an Associate Professor in the Department of Medicine at 
the University of Maryland School of Medicine and Chief of Advanced 
Heart Failure, Transplant and Mechanical Circulatory Support at the 
University of Maryland Medical Center in Baltimore. She is board 
certified by the American Board of Internal Medicine in Cardiovascular 
Disease, and Advanced Heart Failure and Transplant Cardiology. She 
specializes in the diagnosis and management of patients with heart 
failure. Her areas of clinical interests include heart failure, heart 
transplant, and left ventricular assist device therapy. Her research 

interests include improving outcomes in patients with mechanical devices in heart failure, 
innovative device therapy in heart failure, hemodynamics and cardiogenic shock, and assessing 
frailty in heart failure populations. 
 
Dr. Joseph studied medicine at the University of Michigan Medical School in Ann Arbor, 
Michigan. She completed her residency in internal medicine at Washington University School of 
Medicine in St. Louis, Missouri where she went on to complete fellowship training in 
Cardiology, and Advanced Heart Failure and Cardiac Transplantation, as well as serving there as 
Assistant Professor and Medical Director of the HFpEF clinic. 
 
Dr Joseph has published extensively in leading journals, including the New England Journal of 
Medicine, Journal of Heart and Lung Transplant, Circulation HF, and Nature Medicine, in 
addition to several book chapters. She has served as Associate Editor for the Journal of Cardiac 
Failure as well as Circulation HF.   
 
Dr. Joseph currently serves as the Section Chief of Advanced Heart Failure, Transplant, and 
Mechanical Circulatory Support at the University of Maryland. 
 
 
 
 
  



  2021 Festival of Science 24 

Frailty Assessment in Advanced Heart Failure and Transplant  
 
Susan Joseph, MD 
 
Frailty is a systemic syndrome characterized by impaired physiologic reserve, slowness, 
weakness, and wasting. It is associated with, but distinct from, aging, disability, and 
multimorbidity. Frailty is extremely common in patients with heart failure and portends a worse 
prognosis. The two syndromes worsen one another via complex molecular and cellular 
mechanisms which are not fully understood but include increased levels of stress hormones and 
cytokines. In this presentation, we will review and summarize the literature on the impact of 
frailty in heart failure and discuss treatment and management options.  
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ALEXANDER SASHA KRUPNICK, MD 
 

Dr. Krupnick is the Peter Angelos Endowed Professor in the School of 
Medicine, Chief of the Division of Thoracic Surgery and surgical 
director of the lung transplant program at the University of Maryland. 
He is a standing member of the American Society for Clinical 
Investigation, the American Association for Thoracic Surgery, and a 
Fellow of the American College of Surgery.   
 
He obtained his undergraduate as well as MD degrees from the 
University of Michigan, completed general surgery training at the 
Hospital of the University of Pennsylvania and Thoracic Surgery 
fellowship at Barnes-Jewish Hospital in Washington University School 

of Medicine in St. Louis. His clinical practice focuses on treatment of thoracic malignancies and 
end stage lung failure.  
 
In addition to clinical work, Dr. Krupnick has maintained a laboratory funded through the NIH 
and the VA Health System. In collaboration with colleagues at Washington University in St. 
Louis, his laboratory has made seminal contributions to the field of transplantation through the 
development of the world’s first model of orthotopic murine lung transplant. This has allowed 
for a mechanistic understanding of lung allograft tolerance and rejection and serves as a 
foundation for targeted immunomodulation strategies currently in development. In addition to his 
focus on lung transplantation the Krupnick laboratory has developed novel immunotherapy for 
lung cancer which is currently in clinical trial development. 
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Mechanisms Mediating Lung Allograft Tolerance 
 
Alexander Sasha Krupnick, MD 
 
Long-term survival of lung allografts lags significantly behind that of other transplanted organs.  
It has been postulated by us as well as others that this may be due to the fact that pulmonary 
immune responses differ from those of grafts not continuously exposed to the external 
environment.  In addition, we considered the possibility that global non-specific downregulation 
of alloimmunity, as is the current standard of care with triple drug immunosuppression utilized 
for all organ transplantation, may interfere with naturally occurring “tolerogenic” pro-
inflammatory feedback loops and may actually be detrimental for graft survival. 
 
To study this in more detail, our laboratory has focused on mechanisms contributing to lung 
allograft acceptance using a murine left single lung transplant model. We have demonstrated 
that, unlike the case for all other organs, CD8+ T cells play a critical role in establishing lung 
allograft tolerance via elaboration of pro-inflammatory cytokines such as IFN-γ. In addition, we 
have recently demonstrated that eosinophils, long considered to contribute to the rejection of 
organ grafts, are instrumental in establishing tolerogenic feedback loops and can actually 
downregulate immune responses. 
 
Most recent data generated in our laboratory has defined a unique role of donor-derived IL-33, 
long considered to be a pro-inflammatory alarmin elaborated by stromal cells due to ischemia-
reperfusion injury, on activating innate lymphoid cells (ILCs).  Such activated ILCs produce 
immunoregulatory cytokines, such as IL-5, to mediate migration and activation of tolerogenic 
eosinophils into the lung graft.  Taken together our data demonstrates that pulmonary immune 
responses are unique among all other solid organs and may warrant novel immunosuppression 
strategies that may need to vary from those utilized in heart, kidney and liver transplantation.   
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SESSION TWO: FROM THE BENCH TO THE BEDSIDE  
 
Moderator 
Curt Civin, MD 
Professor, Department of Pediatrics 
Director, Center for Stem Cell Biology & Regenerative Medicine  
Associate Dean for Research  
 
 
Cardiac Xenotransplantation 
Muhammad Mohiuddin, MBBS 
Professor, Department of Surgery 
Director, Cardiac Xenotransplantation Program 
 
 
The Single Cell Transcriptomic Landscape of the Failing Kidney Graft 
Valeria Mas, PhD 
Professor, Department of Surgery 
 
 
Impaired Humoral Responses to SARS-CoV-2 Vaccination in Solid Organ 
Transplant Recipients: A Single Center Cohort Study 
Kapil Saharia, MD, MPH 
Assistant Professor, Department of Medicine 
Chief, Solid Organ Transplant Infectious Diseases Service 
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CURT CIVIN, MD 
Session Two Moderator  
 

Dr. Civin, the Associate Dean for Research, is the Director of the Center 
for Stem Cell Biology & Regenerative Medicine and a Professor in the 
Departments of Pediatrics and Physiology at the University of Maryland 
School of Medicine. Dr. Civin received his bachelor’s degree in biology 
from Amherst College in 1970 and his MD from Harvard Medical 
School in 1974.  
 
Dr. Civin is a pioneer in cancer research, known internationally for 
developing a way to isolate stem cells from other blood cells. The 
founding director for the University of Maryland’s Center for Stem Cell 

Biology & Regenerative Medicine, he has received wide recognition for his groundbreaking 
1984 discovery of the CD34 antibody, which has had a major impact on the field of blood 
research. Through his laboratory work, Dr. Civin accomplished the rare feat of making multiple 
discoveries that are used today not only in laboratory research but also in clinical bone marrow 
stem cell transplantation and leukemia diagnosis.  
 
Dr. Civin holds 12 biomedical patents and is currently a principal or collaborating investigator 
on 11 peer-reviewed research projects funded by the National Institutes of Health, the state of 
Maryland Stem Cell Research Fund, the Leukemia & Lymphoma Society, the National 
Foundation for Cancer Research, and other private foundations. Dr. Civin taught and led research 
and clinical pediatric oncology at Johns Hopkins University School of Medicine for 30 years 
before becoming founding director for the University of Maryland’s Center for Stem Cell 
Biology & Regenerative Medicine and Associate Dean for Research. He has lectured around the 
world, published more than 250 articles and book chapters, received many awards, and served in 
leadership positions of multiple distinguished committees and editorial boards. Throughout his 
career, he has mentored many talented scientists to pursue academic careers in  
translational research.  
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MUHAMMAD MOHIUDDIN, MBBS 
 

Dr. Mohiuddin is a Professor of Surgery and Director of the Cardiac 
Xenotransplantation Program at the University of Maryland Baltimore. 
 
He previously served as Chief of Transplantation, Cardiothoracic 
Surgery Research Program, National Heart Lung and Blood Institute, 
National Institutes of Health (NIH) while holding faculty positions at 
the University of Pennsylvania, Philadelphia and Rush University, 
Chicago.  
 
Dr. Mohiuddin has been involved in Xenotransplantation Research 
since 1992 and has started Xenotransplantation Research Programs at 

all the above-named institutions.  
 
Dr. Mohiuddin received his MBBS (MD) degree from Dow Medical College, Karachi, Pakistan 
and after completing his preliminary surgical training at Civil Hospital Karachi, finished his 
fellowships at University of Pennsylvania and Institute of Cellular Therapeutics  
(Drexel University).  
 
Dr. Mohiuddin has devoted his entire career to Xenotransplantation. His contribution to 
Xenotransplantation includes demonstration of the longest survival of heterotopic and now 
orthotopic cardiac xenotransplantation. He is President Elect, International Xenotransplantation 
Association (IXA) where he serves as a liaison to promote productive dialogue between IXA  
and FDA.  
 
Dr. Mohiuddin is an Associate Editor for Journal Transplantation and Frontiers in 
Transplantation, along with reviewing manuscripts for many other journals. He has published 
more than 100 papers, more than 150 abstracts, and has delivered a myriad of presentations  
on Xenotransplantation.  
 
Additionally, he is President Elect, Dow Graduate Association of North America. Also, his 
accomplishments include several NIH and non-NIH grants during his academic career.  
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Cardiac Xenotransplantation 
 
Muhammad Mohiuddin, MBBS 
 
Recently there has been a surge in reports describing prolonged survival results for solid organ 
xenotransplantation. Our group has shown significant improvement in survival of cardiac 
xenotransplantation in both heterotopic and orthotopic pig to non-human primate (NHP) heart 
transplantation model. This presentation will highlight some significant advances in the field of 
heart xenotransplantation in NHP models. A major reason for the improved graft survival is the 
advancement in the technology to genetically modify the donor pigs. Some of the major genetic 
modifications will be discussed along with their specific impact on averting rejection. Another 
development that has significantly helped xenotransplantation research is the availability of 
target specific antibodies, to block specific immune reaction, which have made a significant 
impact in the advancement of this field. The specific role of these antibodies in preventing 
rejection of xenotransplantation products will also be discussed. Other major factors that have 
also led to success of these products in NHP models is the utilization of novel monitoring 
methods for the graft function, and improvements in methods to manage post-operative 
transplant animals, especially the ability to detect complications at an early stage with the ability 
to overcome these adverse effects. Finally, the impact of these advances in bringing 
xenotransplantation to the clinic and potential remaining hurdles for clinical translation will  
be reviewed.  
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VALERIA MAS, PHD 
 

Dr. Mas is a Professor of Surgery, Chief Surgical Science Division, 
Department of Surgery, University of Maryland School of Medicine.  
Dr. Mas is the former Director and founder of the Transplant Research 
Institute, University of Tennessee Health Science Center.  
 
Previously, she was the Director of the Molecular Transplant Research 
Laboratory at University of Virginia, Charlottesville, VA and the 
Director of the Transplant Genomics Laboratory at Virginia 

Commonwealth University, Richmond, VA.  
 
Dr. Valeria Mas is a cellular and molecular transplant immunologist with expertise in high 
throughput molecular applications and big data analyses aimed to evaluate epigenetics 
modifications and regulation of gene expression in conditions associated with kidney and  
liver transplantation.  
 
She has extensive experience with NIH and industry funded investigator-initiated studies. She 
plays critical roles in multiple national and international committees including International 
Liver Transplant Society Councilor, AST Community of Basic Scientists Executive Committee 
(2015-2017), AST Programming Committee, Chair AST Research Network Translational 
Scientific Review Committee (2019-2020), Education Committee (The Transplant Society 
(TTS)), American Society of Nephrology Kidney Week Education Committee 2021-2022, 
among many others.  
 
She has more than 120 peer-reviewed publications and she has extensive experience as a grant 
reviewer for federal and non-federal funding agencies, she was a member of the PBKD study 
section at NIDDK-NIH and currently member of KUDF study section and participated in more 
than 25 special emphasis panel NIH revisions during the last 10 years. Dr. Mas is an external 
reviewer for the European Science Foundation, Research Grants Council Hong Kong, among 
other international funding agencies. 
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The Single Cell Transcriptomic Landscape of the Failing Kidney Graft 
 
Valeria Mas, PhD 
 
Despite recent scientific advances, biological mechanisms underpinning short- and long-term 
allograft survival after kidney transplantation (KT) remains unknown. Late graft loss after KT 
occurs consequently of chronic allograft dysfunction (CAD). CAD is time-dependent, 
progressive, and irreversible. Histopathology is the reference standard for diagnosis despite well-
known limitations. Pathogenesis is comprised of immune and non-immune responses afflicting 
successive damages to the graft. Interstitial fibrosis and tubular atrophy (IFTA), the final 
common pathway for CAD, predicts allograft failure and correlates with increased patient 
mortality. Reportedly, immune cell infiltration within allografts and within areas of inflammation 
of IFTA worsens outcomes. Little is known about the cellular and molecular processes 
compromise complex interactions between local kidney cellular damage in the 
tubuloinsterstitium and infiltrating host cells.  
 
The lack of studies designed to identify origin, functional heterogeneity and regulation of scar-
forming cells that occur during human kidney graft fibrosis development precluding 
identification of targets for intervention is a limitation in the kidney transplant field. 
 
Single cell transcriptomics has evolved to delineate complex interactions between the immune 
system and renal cells contributing to CAD. Single-cell RNA sequencing is an exciting new 
approach to unravelling cell types and cell states at the hitherto unavailable level of molecular 
precision. This lecture reviews application of this technology in kidney transplantation. 
Specifically, this lecture will provide data about the cellular transcriptomic landscape of the 
normal allograft and the failing kidney graft.  
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KAPIL SAHARIA, MD, MPH 
 

Dr. Saharia is an Assistant Professor in the Department of Medicine at the 
University of Maryland School of Medicine. 
 
Dr. Saharia graduated from Johns Hopkins University with a Bachelor of 
Arts in Biology and English. He earned his MD from Duke University 
School of Medicine and received a Master of Public Health from the 
University of North Carolina Gillings School of Global Public Health. He 
completed residency training in Internal Medicine/Pediatrics at Yale-New 

Haven Hospital and a Fellowship in Infectious Diseases at University of Maryland Medical 
Center. He spent two years as a post-doctoral fellow at the Vaccine Research Center at the 
National Institutes of Health, before being recruited to the University of Maryland School of 
Medicine as an Assistant Professor within the Division of Infectious Diseases in 2012. He 
currently serves as Section Chief of Transplant Infectious Disease.  
 
Dr. Saharia’s research interests include clinical trials and outcomes research related to solid 
organ transplant recipients (SOTR). His research has contributed to our understanding of the 
utility of a novel flow cytometric assay measuring CMV-specific T cell immunity to predict 
clinically significant CMV events in transplant recipients. With the onset of the COVID-19 
pandemic, Dr. Saharia has become keenly interested in the impact of COVID-19 on outcomes in 
SOTR. To this end, he has contributed to a national registry evaluating outcomes of SARS-CoV-
2 infection in SOTR and is collaborating with colleagues within the Program in Transplantation 
to evaluate long-term outcomes of COVID-19 in SOTR. He is the lead author of a study 
characterizing COVID-19 vaccine breakthrough infections in SOTR and serves as the principal 
investigator of a study evaluating the immunogenicity and effectiveness of SARS-CoV-2 
vaccination in transplant recipients. In partnership with several UMSOM faculty and external 
collaborators at NIH, Dr. Saharia has developed patient cohorts to study mechanisms of 
immunothrombosis in patients with critical COVID-19 requiring ECMO support and to study 
questions related to SARS-CoV-2 distribution, quantification, replication, and tissue specificity. 
 
Dr. Saharia serves as an ad hoc reviewer for the American Journal of Transplantation, Clinical 
Transplantation, and Transplantation. He is the Chair of the QI/Safety Workgroup for the 
American Society of Transplantation ID Community of Practice. As chair, he is directing a 
multicenter effort evaluating immunization practices in SOTR.  
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Impaired Humoral Responses to SARS-CoV-2 Vaccination in Solid Organ 
Transplant Recipients: A Single Center Cohort Study 
 
Kapil Saharia, MD, MPH 
 
Solid organ transplant recipients (SOTR) are at increased risk for severe COVID-19. Mortality 
from COVID-19 ranges from 10-30% for SOTR whereas mortality is 1-2% for the general 
population in the United States. Although SARS-CoV-2 vaccination is an optimal strategy for 
preventing COVID-19, the efficacy of SARS-CoV-2 vaccines in SOTR is less clear as these 
patients were excluded from clinical trials. Antibody responses to influenza, pneumococcal, and 
hepatitis B vaccination are reduced in SOTR when compared to the general population and early 
data suggests antibody responses to COVID-19 vaccine in SOTR are similarly diminished. 
Whether SARS-CoV-2 vaccination protects SOTR against severe disease and mortality from 
COVID-19 is not clear.  
 
In this presentation, we share preliminary results from our single-center observational cohort 
study designed to evaluate humoral immune responses to SARS-CoV-2 vaccination in SOTR 
and determine antibody kinetics and durability. We demonstrate that at 3 months post-SARS-
CoV-2 vaccination, a minority of SOTR exhibit adequate neutralizing activity against the SARS-
CoV-2 receptor binding domain. Although humoral immune responses to SARS-CoV-2 proteins 
were poor at 3 months post-vaccination, SOTR had normal immunoglobulin levels and exhibited 
normal to high antibody titers to other microbial antigens. This suggests that SOTR do not 
necessarily have compromised humoral immunity that is impairing the development of an 
adequate vaccine-response, but that the suppression of T cell immunity might impair T cell help 
for naïve SARS-CoV-2 specific B cells, resulting in an inability to develop an adequate antibody 
response. This is supported by our data demonstrating lower antibody titers among individuals 
receiving anti-metabolites for immunosuppressive therapy. Additionally, we find there is a 
correlation between time from organ transplant and increased antibody titers. Despite low 
neutralizing antibody activity, episodes of vaccine breakthrough infection have been rare. 
  



  2021 Festival of Science 36 

RESEARCH AFFAIRS ADVISORY COMMITTEE 
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Peter Crino, MD, PhD 
Professor and Chair, Department of Neurology 
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James B. Kaper, PhD 
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Professor and Chair, Department of 
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Jay S. Magaziner, PhD, MSHyg 
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Katia Kontrogianni-Konstantopoulos, PhD 
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