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PBF Fellows – 2018

Elizabeth Burgener, M.D.

Pf Bacteriophage in Pseudomonas Lung Infections in Cystic Fibrosis
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Patients with cystic fibrosis suffer from chronic infection in their airways. Pseudomonas is the most common bacteria found in their lungs and is associated with faster decline in lung function and earlier death. We recently discovered a virus that infects Pseudomonas, Pf bacteriophage. This virus turns sputum into a thick goop of molecules called a biofilm that makes infection very difficult to treat. We now know that patients who have Pf bacteriophage infection have lower lung function and more inflammation in their lungs. In this study I will follow patients with this virus for 2 years and evaluate the body’s response to the virus. I will also look to see if antibody against this virus helps fight Pseudomonas infection and can be used as a treatment.
Mentor:  Paul L. Bollyky, M.D., Ph.D.

Institution:  Stanford University 
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Ya-Wen Chen, Ph.D. 
Identification of Progenitors in Lung Organoid from Human Pluripotent Stem Cells
Embryonic stem cells (ESCs) are derived from early embryos that can be expanded in the laboratory, and theoretically can give rise to all cells of the body.  Induced pluripotent stem cells are cells from an adult that have been reprogrammed into cells resembling ESCs. The latter could offer tremendous possibilities to model human diseases, and provide replacement therapies for damaged organs. A major challenge is to generate sufficient cells for transplantation in adults. I have identified strategies to generate a population that resemble embryonic lung stem cells. The goal of this proposal is to gain basic insights on the characteristics of those stem cells, the potential to expand them in vitro, and biomedical insights for application in stem cell therapy toward replacing diseased lung tissues.

Mentor:  Hans-Willem E. Snoeck, M.D., Ph.D.

Institution:  Columbia University 
Laurie C. Eldredge, M.D., Ph.D.
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 The role of IL-33 in hyperoxia-induced neonatal lung injury and bronchopulmonary dysplasia

Bronchopulmonary dysplasia (BPD) is a chronic lung disease that affects over 10,000 premature infants per year in the United States. Infants with severe BPD have prolonged and repeated hospitalizations with respiratory illnesses. Factors causing BPD are poorly understood, and we have no evidence-based treatments for these fragile patients. Oxygen is a required therapy, but also causes inflammatory lung injury.

This proposal examines how the inflammatory protein IL-33 is released from oxygen-exposed lungs to influence immune cells such as macrophages. We will explore this pathway using a mouse model of BPD, where we will isolate the functions of IL-33 and a downstream factor amphiregulin. We will then extend these studies to airway samples from infants with BPD. Results may inform development of immune-related therapies for BPD.
Mentor:  Steven F. Ziegler, Ph.D.

Institution:  Seattle Children’s Hospital 
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Marc C. Gauthier, M.D. 

The CXCL10-CXCR3 Axis in the Pathogenesis of Steroid-Refractory Severe Asthma

Asthma is a disease that is remarkably prevalent, but 10% of patients have poor disease control and do not respond well to current therapies including corticosteroids, the mainstay of asthma treatment. We have identified a group of patients who share a similar mechanism underlying their disease that we believe accounts for their poor response to corticosteroids. These patients have particularly severe disease and lack effective therapies. This research will better characterize the nature of these patients’ asthma, in the hopes of identifying why these patients respond poorly to corticosteroids. Through our findings, we hope to identify potential alternative therapies that will provide effective treatment for these patients who currently have incredibly difficult to control disease.
Mentor:  Anuradha Ray, Ph.D.

Institution:  University of Pittsburgh 
Miranda Kirby, Ph.D. 
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Developing and Validating 129Xe MRI Small Airway Disease Biomarkers
Chronic obstructive pulmonary disease (COPD) is a lung disease that represents a staggering burden on patients, their caregivers and the health-care system. Although it is a leading cause of death and disability around the world, there are no known treatments that can prevent disease progression, hospitalization or death. An important reason for this gap in care is the fact that with existing diagnostic assessments, COPD is diagnosed late in the disease course after permanent damage has already occurred. However, if disease changes can be identified earlier, interventions or treatments may be able to slow or stop progression. We propose that new magnetic resonance imaging (MRI) techniques can be developed that identify early disease changes, and ultimately help disrupt the burden of this devastating disease.
Mentor:  Arthur Slutsky, MD, FRSC

Inst:  Ryerson University 
Corrine R. Kliment, M.D., Ph.D.
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Role of Adenine Nucleotide Translocase in Chronic Obstructive Pulmonary Disease
Chronic obstructive pulmonary disease (COPD) is a prevalent and progressive obstructive lung disease for which no effective therapies exist that alter disease progression or reverse this prevalent disease. Airway hydration and ciliary function are key processes in the pathogenesis of COPD. We have identified adenine nucleotide translocase (ANT), a mitochondrial ATP transport protein, as protective against cigarette smoke injury in airway cells and that ANT is found at the surface of ciliated cells (in addition to mitochondria). This work will define the unique roles ANT in the preservation and regulation of airway surface hydration and function of the cilia. ANT appears to be protective in cigarette smoke-related cell injury and COPD, thus opening the potential for ANT as a therapeutic target for COPD.
Mentor:  Stephen Shapiro, M.D.
Institution:  University of Pittsburgh 
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Kara N. Goss, M.D. 

Bioenergetic Impairment Causing Cardiac Dysfunction in Young Adults Born Preterm

One in ten babies is born premature in the U.S. Most premature babies now survive to adulthood, but as adults they are at increased risk for lung and heart disease. We have identified early elevations in pulmonary pressures (also known as pulmonary hypertension) as well as heart dysfunction among otherwise healthy young adults born moderately to extremely preterm. Importantly, heart dysfunction in the setting of pulmonary hypertension is associated with early death. We believe this heart dysfunction is due to subtle difficulties utilizing normal energy sources such as sugars like glucose. The goal of this proposal is to understand causes of early heart dysfunction in young adults born preterm using novel imaging techniques and cell studies, which may be targeted with medications in the future.
Mentor:  Eldridge W. Marlowe, M.D.

Institution:  University of Wisconsin-Madison 

Stephen M. Gurczynski, Ph.D. 

[image: image8.jpg]


ILC and granulocyte regulation of IL-17 –mediated post-HSCT lung pathology
People who receive stem cell transplants (SCT), e.g. as a therapy for leukemia, often develop severe and life threating lung complications such as pneumonia and pulmonary fibrosis. Herpesvirus infections are commonly found in the lungs of patients suffering from pneumonia following SCT. We have developed a mouse model of SCT followed by herpesvirus infection that mimics many of the symptoms of post-SCT pneumonia seen in humans. This model has allowed us to identify several inflammatory cell populations that are recruited to the lungs of SCT mice following herpesvirus infection but not in normal mice. The goal of this study, is to further understand the regulation of these cells to produce IL-17, a pro-fibrotic cytokine,

and to illuminate the mechanisms of how IL-17 activates these cells to promote progression of post-SCT pneumonia and fibrosis. This work could help identify new therapeutic strategies to limit this deadly complication of SCT therapy.
Mentor:  Bethany Moore, Ph.D.

Institution:  University of Michigan
Aline M. Maddux, M.D. 
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Functional Recovery after Prolonged Mechanical

Ventilation in Children

We believe that children likely suffer the significant and long-lasting impairments described in adult survivors of prolonged mechanical ventilation and severe lung injury and that such deficits in children may be improved through targeted in-hospital or post-discharge interventions. We will use a large retrospective cohort of critically-ill children who survived an episode of mechanical ventilation to determine post-discharge health resource utilization to estimate their functional outcomes. Additionally, we will use a prospectively enrolled cohort to perform an in-depth evaluation of post-discharge health-related quality of life, functional status, pulmonary function, and physical activity level. This proposal will provide the necessary information to drive future clinical trials assessing targeted interventions to improve the outcomes of these critically-ill children.
Mentor:  Peter M. Mourani, M.D.

Institution:  University of Colorado Denver 

Gary C. Mouradian, Ph.D.

Do NICU stressors increase the risk of SIDS?[image: image10.png]



Premature infants have an immature brain, underdeveloped lungs, and cannot get sufficient amounts of oxygen into their blood to sustain life. To combat this, supplemental oxygen (high oxygen levels) is given in the neonatal intensive care unit (NICU), and through indwelling catheters provide additional medications.

However, these treatments can have negative side-effects, including lung disease and disruption to neural breathing regulation, putting them at a greater risk to die suddenly like in Sudden Infant Death Syndrome (SIDS). Here, we propose to study how these NICU “stressors” (oxygen therapy/infection): impair the control of breathing, impair the brainstem cells that make serotonin, and if caffeine therapy (common NICU medication) could reverse or improve the brainstem and breathing abnormalities to reduce the increased SIDS risk in preterm infants.
Mentor:  Matthew R. Hodges, Ph.D.

Institution:  Medical College of Wisconsin
Changwan Ryu, M.D., M.P.H.
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Mitochondrial DNA as a novel biomarker in idiopathic pulmonary fibrosis

Patients with IPF experience a highly variable disease course where some experience a rapid deterioration in their breathing while others experience more gradual decline. Predicting where patients fall on this spectrum of this disease will enable physicians to personalize and improve the quality of patient care. We believe that measuring mtDNA levels in the blood of patients with IPF will be a step in this direction and advance our understanding of caring for patients with this devastating disease. Additionally, investigating how mtDNA leads to the development of progressive lung scarring will not only provide novel insights into the cause of IPF, which has eluded researchers for many years, but also lead to innovative areas of drug development to combat this enigmatic disease.
Mentor:  Erica L. Herzog, M.D., Ph.D.

Institution:  Yale University 

Mark E. Snyder, M.D. 
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The impact of T cell chimerism on rejection following lung transplantation
Lung transplantation remains the sole life-prolonging therapy for many people with advanced lung disease. Unfortunately, survival after lung transplant remains low despite improvements in surgical techniques and post-operative therapies, largely due to the high incidence of chronic rejection, believed to be a process mediated by the immune system. T cells are immune cells that mediate acute rejection, the main predictor of chronic rejection. The lungs have a large population of T cells that are specific to lung infections. These cells reside in the lung permanently, and are called tissue resident memory T cells. We plan to study the differences between the donor’s T cells and those produced by the recipient in the hopes of determining which cells may be causing damage to the transplanted lung. 
Mentor:  Donna L. Farber, Ph.D.

Institution:  Columbia University 

Jennifer F. Sucre, M.D. 
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Wnt Signaling in Bronchopulmonary Dysplasia
Bronchopulmonary dysplasia (BPD) is a leading respiratory complication of preterm birth, with no curative treatment and an estimated annual cost of $2.4 billion in the U.S. The Wnt signaling pathway is important in normal lung development. Our preliminary studies suggest that persistent Wnt signaling in response to increased oxygen in premature infants causes the impaired lung development seen in BPD. In this proposal, we use human and mouse models to define the mechanisms of increased Wnt signaling in the developing lung after increased oxygen exposure and to define how increased Wnt signaling leads to impaired lung development. Successful completion of this proposal will provide a foundation for new therapies that target the Wnt pathway in order to prevent or reverse BPD in premature infants.
Mentor:  Susan H. Guttentag, M.D.

Institution:  Vanderbilt University 

Andrey V. Zinchuk, M.D. 

Novel physIologic predictors of adherenCE to Positive Airway Pressure: NICEPAP [image: image14.png]



Obstructive sleep apnea (OSA) affects 1 in 10 adults in the U.S. but poor adherence to the gold-standard treatment for OSA, positive airway pressure, prevents us from alleviating the burden of this disorder for millions of patients. New strategies to enhance adherence are needed, and recent data suggest that the physiologic traits that cause OSA in each individual, may be novel targets. The proposed project will determine whether these traits are associated with positive airway pressure adherence and identify the patients for which they are most important. The results of this work will be used to identify OSA patients at risk for non-adherence and design studies for personalized approaches to improve adherence, patient symptoms, quality of life and other important health outcomes.
Mentor:  Henry K. Yaggi, M.D., M.P.H.

Institution:  Yale University 
