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Type 1 alveolar cells control lung development via matrisome remodeling by TGFβ     

Bronchopulmonary dysplasia (BPD) is a lung disease affecting infants born extremely premature, especially those that require mechanical ventilation. Despite advances in neonatal care, BPD incidence is increasing, making it critically important to understand how this disease develops so that we can identify new treatments. Type 1 pulmonary epithelial (AT1) cells are large gas-exchanging cells that are placed at a crucial interface of the outside environment and the underlying developing lung. They are hubs for regulation of the extracellular matrix and related secreted proteins, termed the pulmonary matrisome, that is regulated by TGFβ. This proposal will identify how mechanical stress impacts TGFβ signaling in AT1 cells to alter expression of matrisome-related genes that will adversely impact other developing cells within the lung and promote BPD.
Mentor:  Edward E. Morrisey, Ph.D.
Institution:  Children’s Hospital of Philadelphia 
Jason J. Gokey, Ph.D.
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The Role of YAP/TAZ in Regulation of Alveolar Repair and Fibrotic Progression
The lung epithelium is subject to injury from diverse causes throughout the lifespan and effective repair is required to maintain function. Failure of these repair mechanisms contributes to development of interstitial lung diseases including Idiopathic Pulmonary Fibrosis (IPF), a chronic disease affecting roughly 100,000 people in the United States. The disease has poor prognosis due to irreversible progressive alveolar damage resulting in respiratory failure and fatality usually within 2-5 years of diagnosis. We previously identified abnormally activated YAP signaling in IPF epithelial cells, and persistent activation of YAP results in aberrantly differentiated respiratory epithelial cells. Understanding how dynamic YAP signaling regulates normal and pathologic alveolar repair is vital to determine if the pathway or its interacting partners present therapeutic options for disease treatment.
Mentor:  Jonathan Kropski, M.D.
Institution:  Vanderbilt University Medical Center
Michael J. Herriges, Ph.D.
[image: image3.jpg]



Pluripotent stem cell-based cell therapy for lung disease
While lung diseases featuring progressive destruction of the lung can be treated through lung transplantation, this treatment is severely limited by the insufficient supply of donor lungs and the eventual immune rejection of donor tissue. Recent work from our lab has established a mouse model for cell therapy following acute injury, which utilizes engineered cells to replace lost lung cells without the need for immunosuppression. The aim of this proposal is to establish a more precise cell therapy for mouse models of human genetic lung diseases that doesn’t cause unnecessary pulmonary injury. Through these experiments we will not only discern more about the functionality and biology of cell therapy, but also provide a model for the development of clinically feasible cell-based therapies for lung diseases.
 Mentor:  Darrell Kotton, M.D.
Institution: Boston University 
Ryan C. Murphy, M.D.
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Identification & regulation of intraepithelial eosinophils in asthma
Asthma affects over 300 million people. Despite development of new treatments, many patients with asthma have poorly controlled symptoms and experience acute exacerbations that limit quality of life and can require emergency department visits or hospitalization. Asthma is driven by inflammation in the airways and specific immune cells called eosinophils are presumed to be a major contributor, although their precise role in asthma remains unclear. We hypothesize that eosinophils are not a uniform population with identical characteristics but rather a group of cells with distinct subtypes, each with its own function in health and disease. Here we aim to identify eosinophil subpopulations in the airways of individuals with asthma using cutting-edge techniques, which may identify novel targets for development of new treatments for asthma. 
Mentor:  Teal S. Hallstrand, M.D.
Institution:  University of Washington  
Neelima Navuluri, M.D.
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Post-Tuberculosis Lung Disease: Clinical Phenotypes and Barriers to Treatment
Post-tuberculosis lung disease (PTLD) is a major complication of pulmonary tuberculosis (TB) and contributes to early death among TB survivors. Lack of data about the different ways PTLD presents and access to helpful treatments such as pulmonary rehabilitation limits our ability to help patients with PTLD. Dr. Navuluri will use information routinely collected during a clinical encounter to first identify the different types of PTLD. Then, she will use interviews, focus group discussions, and surveys to better understand barriers and facilitators to pulmonary rehabilitation for PTLD care. She will then be able to use that information to develop a locally appropriate intervention in Kenya to improve the health and lives of TB survivors and test the intervention in future studies and grants.
Mentor:  Loretta G. Que, M.D.

Institution:  Duke University
Weston T. Powell, M.D., Ph.D.
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Airway epithelial circadian rhythms in pediatric asthma and viral infections
Asthma is a common pediatric disease often triggered by viral infections, but the cellular mechanisms regulating early immune responses to viral infections in asthma are not well understood. Cellular circadian rhythms are 24-hour rhythms of cellular processes and in mouse models have been shown to regulate airway epithelial innate immune responses to viruses. However, circadian rhythms have not been investigated in human airway epithelium nor in human diseases like asthma. Using airway epithelial cells from well characterized children with asthma and healthy children we will determine what processes are regulated by circadian rhythms in the human airway epithelium, and the role circadian rhythms have in asthma and in viral infections. These studies will identify potential novel therapeutic pathways to target in asthma and viral infections.
Mentor:  Jason S. Debley, M.D., M.P.H.
Institution:  Seattle Children’s Research Institute
Andrew D. Prigge, M.D.
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Juvenile regulatory T cell reparative functions during severe viral pneumonia
Children are more likely to develop severe viral pneumonia than adults. Currently, we do not understand why children are more susceptible to respiratory viruses and how they recover from severe disease. This project will use a mouse model of viral pneumonia that mimics clinical disease in children and samples from children with severe viral pneumonia to study how protective and pro-recovery immune responses differ between children and adults. An understanding of how the pediatric immune system promotes recovery from severe viral pneumonia will allow us to identify targets for development of mediations to accelerate recovery. Earlier recovery will reduce the risk of complications and prevent the long-term effects of severe viral pneumonia in children.
Mentor:  Karen M. Ridge, Ph.D.

Institution: Ann & Robert H. Lurie Children’s Hospital of Chicago 
Richard P. Ramonell, M.D.
[image: image8.jpg]



The role of T effector memory cells re-expressing CD45RA in severe asthma
Asthma is a chronic respiratory disease that affects the quality of life of over 330 million people worldwide. Despite its prevalence, asthma is incompletely understood and many people have subtypes of asthma that do not respond well to conventional treatments. This research aims to understand the role of one type of immune cell in the pathogenesis of severe asthma. Specifically, we will explore how this cell, a type of memory T cell, becomes pathogenic over time and causes harm to the lungs. We hope our findings help to explain why some patients with asthma can develop treatment-resistant disease and, ultimately, we hope to identify potential alternative therapies for certain types of patients with severe asthma whose disease is caused by this specific T cell.
Mentor:  Anuradha Ray, Ph.D.
Institution:  University of Pittsburgh School of Medicine
Sabhya Rana, Ph.D.
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Direct Current Stimulation to Restore Breathing Following Spinal Cord Injury
Majority of spinal cord injuries (SCI) occur at the cervical spinal level. Resulting respiratory dysfunction is still the leading cause of mortality and morbidity in the SCI patient population. Thus, there is an urgent need to develop therapies that can restore respiratory function following SCI. We propose to develop a non-invasive spinal stimulation strategy to enhance breathing function in acute and chronic stages following SCI. We will also test whether efficacy of this stimulation strategy can be enhanced by taking ampakines, a novel drug that makes the spinal cord more “excitable” and receptive to the stimulation. The proposed research has considerable translational potential and can be adapted to other neuromuscular diseases resulting in motor neuron dysfunction (such as amyotrophic lateral sclerosis or pome disease).
Mentor: David D. Fuller, Ph.D.
Institution:  University of Florida, Board of Trustees 
Alicia N. Rizzo, M.D., Ph.D.
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Alveolar epithelial glycocalyx degradation causes surfactant dysfunction in ARDS
Acute respiratory distress syndrome (ARDS) is a common cause of death in the intensive care unit. Our laboratory discovered that damage to the epithelial glycocalyx (a layer of sugar molecules that lines the airspaces within the lungs) is a critical step in this disease, but the mechanism is unknown. My data show that damage to the epithelial glycocalyx causes lung injury by disrupting surfactant—a layer of fluid that lines the airspaces and prevents their collapse. I will perform mouse experiments to determine how this process occurs and a complementary observational human study to determine if bedside measurements of glycocalyx degradation can predict declining lung function. This work is needed to improve our understanding of ARDS so that we can develop new potential treatments.
Mentor:  Eric P. Schmidt, M.D.
Institution:  Massachusetts General Hospital
Katharina Schimmel, Ph.D.
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Pulmonary Arteriovenous Malformations in Hereditary Hemorrhagic Telangiectasia
I focus on understanding the lung complications of patients with the second most common bleeding disorder, called HHT. Most people with HHT have an abnormal connection between an artery and a vein in an organ. These connections can be dangerous, especially when they occur in the lung or the brain. Health consequences include stroke or rupture of the connection with life threatening bleedings. Unfortunately, there is no cure. My goal is to understand how and why these connections form. For this, I compare the abnormal connection with normal lung tissue from the same patient. I mimic what I find in mice and follow the connections from the time they arise to the time they are fully grown to understand what causes the abnormal connections.

Mentor:  Edda Spiekerkoetter, M.D.
Institution:  Standford University
Jelte Kelchtermans, M.D.
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The genetic basis of ambient air pollution sensitivity in pediatric asthma
Worldwide, air pollution exposure causes asthma in around 1.85 million children each year. In the United States, children from minority backgrounds are especially exposed to air pollution. Unfortunately, we don’t know how to protect children from the effect of outdoor air pollution. This has been difficult to study because not everybody reacts to air pollution exposure the same way. In the studies we propose, we use air pollution and genetic data from a large group of children to study how differences in their genetic code has changed how they have reacted to outdoor air pollution. We hope that in the future we can use this information to study which medications may stop outdoor air pollution from causing asthma or making asthma worse.

Mentor:  Hakon Hakonarson, M.d., Ph.D.
Institution:  The Children’s Hospital of Philadelphia
David Zhang, M.D., M.P.H.
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Multi-omics profiling of IPF endotypes
Idiopathic pulmonary fibrosis (IPF) is a deadly disease with an unpredictable disease course that affects 1 in 200 older adults over 65 years old. IPF patients can be classified into different subtypes based on identifiable factors that lead to a worse prognosis. Within each IPF subtype, there may be underlying common genetic risk factors that influence disease through specific pathways. Our study will systematically assess these genetic factors and their map their consequences in diseased lung cells of patients. Our findings may lead to precision therapies for specific disease pathways in subtypes of IPF.

Mentor:  Christine K. Garcia, M.D., Ph.D.
Institution: Columbia University
