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Geospatial signals in adolescent tuberculosis transmission
Adolescents are a unique population due to their dynamic cognitive, psychological, social, and physical changes. Because they can spread tuberculosis through their expanding social networks, adolescents may be an important group to target to break cycles of tuberculosis transmission. Yet, adolescents have been neglected in the study of how tuberculosis spreads. The proposed research will use (1) spatial information about the individual-, household-, and population-level drivers of tuberculosis spread in adolescents, and (2) information about the tuberculosis strain type to identify whether adolescents are getting tuberculosis at home or in the community. Our study will elucidate important person, place, and time interactions of tuberculosis spread in adolescents; this can inform how to best deploy and evaluate public health interventions aimed at ending tuberculosis.

Mentor:  Mercedes C. Becerra, ScD
Institution:  Massachusetts General Hospital/Harvard Medical School  
Wendy Fonseca, PhD
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Long-term alteration of airway epithelial cells after early life RSV infection

Respiratory syncytial virus infects all infants by the age of two and is the primary cause of bronchiolitis in children worldwide. Infants hospitalized with RSV-bronchiolitis present a higher risk of developing wheezing and asthma during their childhood. Thus, severe early-life RSV infection can generate long-lasting changes that lead to pulmonary diseases later in life. In the present proposal, we have provided preliminary data that demonstrate that early-life RSV infection alters airway epithelial cell responses in neonate and adult mice. Understanding these mechanisms will be crucial for developing interventional therapies that attenuate RSV disease severity as well as the predisposition to childhood asthma. Our studies will further investigate the link between early-life respiratory infections and the specific changes that can generate long-term modification in the lung.

Mentor:  Nicholas W. Lukacs, PhD
Institution:  University of Michigan  

Samir Gautam, MD PhD
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Chitinase 3-like-1 regulates neutrophil cell fate during bacterial pneumonia
Neutrophils are immune cells that damage the lung in many common diseases including pneumonia, chronic obstructive pulmonary disease, and asthma. However, there are currently no therapies that target these cells. We have found that a protein called chitinase 3-Like-1 (Chi3L1) promotes harmful neutrophil responses and worsens lung disease in mice. Here, we propose to use cellular, mouse, and human studies to better understand the effects of Chi3L1 on neutrophils, with the ultimate goal of developing new drugs that target Chi3L1 and prevent neutrophil-mediated injury in the treatment of patients with lung diseases.

 Mentor:  Charles S. Dela Cruz, MD PhD
Institution:  Yale University  
Kari Gillmeyer, MD
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Characterizing Care Coordination in Pulmonary Hypertension: A Mixed Methods Study
Caring for patients with pulmonary hypertension (PH), a severe disease affecting the blood vessels in the lungs, is complex and often involves multiple providers and healthcare systems. We do not yet know how to best coordinate care among providers and healthcare systems. This proposal has three parts. First, I will measure the current state of PH care coordination in Massachusetts using a novel tool called social network analysis. Second, I will interview PH experts to determine what encourages or hinders care coordination with providers outside of specialty PH centers. Finally, I will determine the degree to which care coordination can improve care quality for PH patients. This research will inform future interventions to improve care coordination and ultimately quality of care for patients with PH.
Mentor:  Renda Wiener, MD
Institution:  Boston University  
Nara Higano, PhD
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Neonatal pulmonary ventilation in bronchopulmonary dysplasia by quantitative MRI
Premature infants often face severe and chronic lung disease that can persist through childhood and adulthood. However, the underlying pulmonary disease in early life, its relationship to disease course, and its response to treatment are not well understood. Current methods for medical lung imaging either provide little information or pose safety risks to vulnerable infant patients. This pioneering study will characterize pulmonary ventilation patterns in premature infants with lung disease throughout the entire lung using safe, innovative magnetic resonance imaging. For the first time, this study will relate imaging-based ventilation abnormalities to the infants’ clinical outcomes and measure how infants respond to specific therapies. This approach will provide valuable insights on how to effectively treat breathing problems in premature infants who face lifelong lung disease.  
Mentor:  Jason Woods, PhD
Institution:  Cincinnati Children’s Hospital Medical Center

Arun Jose, MD
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Biomarker Discovery in Portopulmonary Hypertension
Portopulmonary hypertension (PoPH) is a very dangerous type of heart disease that occurs in people with underlying liver disease. More and more people have been getting this condition recently, but we still don’t understand what causes it or how best to treat it, and we don’t have very good blood tests for finding out if a person with chronic liver disease has PoPH, or how severe it might be. Our team plans to study if testing for specific proteins in the blood can help doctors figure out faster if someone has PoPH, and how bad it is, so they can get important medicines sooner, hopefully reducing the number of patients who die from this disease.

Mentor:  Francis X. McCormack, MD 

Institution:  University of Cincinnati
Soula Danopoulos, PhD
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Type I IFN signaling during Lung Development in Down Syndrome

Down syndrome (DS) is the most prevalent chromosomal abnormality worldwide, with an incidence of approximately 1 in 800 live births. The IFN signaling pathway is known to play a critical role in cell differentiation, proliferation, as well as extracellular matrix (ECM) production, all important for lung organogenesis. Our preliminary studies suggest that increased IFN signaling in DS lungs may cause impaired fetal lung development, resulting in dilated airways and aberrant ECM expression. In this proposal we use human fetal lung cultures to define how increased IFN signaling in the developing DS lung leads to compromised lung development. Successful completion of this proposal will provide a foundation for potentially new therapies that target the IFN pathway for compromised lungs in DS individuals.

Mentor:  Denise Al Alam, PhD
Institution: Harbor UCLA Medical Center   
Landon Locke, PhD
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Mechanisms driving aberrant responses in sarcoidosis macrophages

Sarcoidosis is an understudied pulmonary and systemic granulomatous disease with significant chronic morbidity. Approximately one-third of patients have a progressive form of the disease associated with progressive tissue damage that is debilitating and potentially fatal. The detailed mechanisms involved in

early formation of tissue granulomas, the hallmark feature of this disease, remain unknown, thus hindering the development of better treatments. In this proposal we will use our novel laboratory model based on sarcoidosis patient derived blood cells to better characterize the abnormal immune responses that drive granuloma formation in sarcoidosis; thus, paving the way for improving our understanding of this disease and potentially other diseases marked by granulomas, such as TB.

Mentor:  Chad A. Rappleye, PhD
Institution:  Ohio State University 

Luisa Morales-Nebreda, MD
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Mechanisms of regulatory T cell-mediated endothelial repair following viral

pneumonia in aged hosts
Influenza A virus (IAV) infection and pneumonia represent the leading infectious causes of death in the United States, and disproportionately affect the elderly. Regulatory T (Treg) cells coordinate the resolution of lung injury, but the mechanisms underpinning the loss of pro-endothelial repair function in Treg cells from aged hosts remains unknown. We aim to uncover the transcriptional and functional changes that determine the gain and loss of pro-endothelial cell repair function in Treg cells following viral pneumonia throughout the lifespan.
Mentor: Scott Budinger, MD PhD
Institution:  Northwestern University 
Loka Raghu Kumar Penke, PhD
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Novel inhibitory mechanism(s) of MKP1 and p21 in lung fibroblast activation
Idiopathic pulmonary fibrosis (IPF) is a scarring disease of the lungs with poor prognosis and limited treatment options. Fibroblasts are the key lung cells whose uncontrolled activity results in scarring, motivating efforts to better understand this process. We previously identified a critical role for a molecule called FOXM1 in fibroblast activation and lung fibrosis. Our recent preliminary studies suggest that cellular proteins called MKP1 and p21 inhibit fibroblast activation via inhibition of FOXM1. In this application, we will explore the importance of these two molecular brakes on fibroblasts in cell culture and in a mouse model of pulmonary fibrosis. This research will advance our understanding of the cellular pathways that lead to IPF, potentially opening up new therapeutic opportunities.
Mentor:  Marc Peters-Golden, PhD
Institution:  University of Michigan 
Robert Rogers, MD
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Circulating Protein Mediators of Mitochondrial Dysfunction in Septic Shock
Sepsis, the life-threatening condition caused by the immune system’s overwhelming response to serious infection, contributes to 270,000 US deaths per year. Currently, there are no specific therapies for the organ failure of sepsis. A major cause of septic organ failure is cells’ reduced ability to produce needed energy, because of damage to the part of the cell, called mitochondria, which make energy by consuming oxygen. My project seeks to determine if there are proteins produced by the immune system in sepsis which cause this damage to mitochondria, to identify those proteins, and to describe which elements of the mitochondria they damage. Identifying these proteins and understanding their effect on mitochondria is an important step towards developing new therapies for septic organ failure.
Mentor:  Vamsi I. Mootha, MD

Institution: Massachusetts General Hospital  
Lea Steffes, MD
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Defining the cellular and molecular basis of neointimal expansion in pulmonary hypertension.

Pulmonary Hypertension (PH) is disease in which blood pressures in the lung rise, leading to strain on the heart, heart failure, and death. There are few effective therapies and no cure. Pressures rise because of a buildup of abnormal cells called “neointima” in lung arteries that narrow the vessels, blocking the flow of blood. Little is known about neointima cells and what drives their growth. We hypothesize that nearby cells that line the arteries send signals to specific neointima cells and trigger them to multiply. We hope that newly identified signals from our experiments will be the basis of future therapies to treat or even cure PH.
Mentor:  David Cornfield, MD

Institution: Stanford University   
