Viral Lung Disease/Flu

Wilbur Chen (WCHEN@som.umaryland.edu): Dr. Chen is the Chief of the Adult Clinical Studies
section, University of Maryland Center for Vaccine Development (CVD), which focuses on the
development and clinical testing of vaccines for the infectious diseases. Dr. Chen’s research
focuses on development and testing of vaccines including for the pulmonary pathogens, influenza
and tularemia, and for enteric and other infections. The CVD is a global program that offers
opportunities to test vaccines in third world settings.
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Matt Frieman (MFrieman@som.umaryland.edu): Dr. Frieman’s research focused on how
respiratory viruses cause disease with a specific interest in Coronaviruses. The Frieman
laboratory uses both in vitro and in vivo models of replication and pathogenesis to study the
Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV-1), SARS-CoV-2 and the Middle
East Respiratory Syndrome Coronavirus (MERS-CoV). The lab is currently focused on a wide
variety of therapeutics for SARS-CoV-2 in vitro and in mouse models of pathogenesis.
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PubMed PMID: 24841273; PubMed Central PMCID: PMC4136000.

3. Page C, Goicochea L, Matthews K, Zhang Y, Klover P, Holtzman MJ, Hennighausen L,
Frieman M. Induction of alternatively activated macrophages enhances pathogenesis during
severe acute respiratory syndrome coronavirus infection. J Virol. 2012 Dec;86(24):13334-49.
PubMed PMID: 23015710; PubMed Central PMCID: PMC3503056.

4. Coleman CM, Sisk JM, Halasz G, et al. CD8+ T Cells and Macrophages Regulate
Pathogenesis in a Mouse Model of Middle East Respiratory Syndrome. Journal of Virology.
2017;91(1):e01825-16. doi:10.1128/JVI1.01825-16.

Links:

Med School faculty page: http://www.medschool.umaryland.edu/profiles/Frieman-Matthew/

PubMed publications:
https://www.ncbi.nlm.nih.gov/myncbi/browse/collection/41149728/?sort=date&direction=ascendi

ng

Don Milton (dmilton@umd.edu): Dr. Milton’s work focuses on the interrelated areas of infectious
bioaerosols, exhaled breath analysis, and development and application of innovative methods for
respiratory epidemiology. His work has been especially relevant to the current COVID-19
pandemic. During the height of the pandemic, Milton led NIH-, CDC-, and Bill and Melinda Gates
Foundation-funded research to quantify infectious exhaled aerosols produced by COVID-19
cases using his patented exhaled breath samplers. This work directly examined the impact of face
masks on SARS-CoV-2 shedding. Fellows working in his lab will have the opportunity to
participate in a variety of federally funded research projects. Currently the lab is working on
development and testing of innovative non-invasive measurement of deep lung biomarkers with
a transdisciplinary team of engineers, molecular biologists, and photonics experts. Dr. Milton is
also performing molecular epidemiologic studies of the importance of the airborne mode in
transmission of influenza and other respiratory viruses using whole genome sequencing of viruses
from exhaled breath aerosols and NP swabs to identify the source of transmitted viruses.
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Justin Ortiz (jortiz@som.umaryland.edu): Dr. Ortiz is a pulmonary and critical care medicine
physician working in the UMSOM Center for Vaccine Development and Global Health. He has
expertise in the clinical epidemiology and prevention of pneumonia. From 2014-2017, he was a
Medical Officer at the World Health Organization Immunization Department where he led
influenza vaccine activities. Dr. Ortiz’ research interests focus on respiratory virus infection and
immune response, impact modelling, and clinical trials. He is a Co-Pl for the Collaborative
Influenza Vaccine Innovation Centers (CIVICs) Clinical Core, leading human challenge studies of
influenza virus and phase 1 clinical vaccine trials. He leads several modelling studies on the
impact of RSV infection and prevention in young children in the US and in low-resource settings.
Finally, working with colleagues from UMB and UMCP, he is designing inpatient influenza studies
to better understand routes of influenza transmission. He and his team have many opportunities
for trainees interested in clinical research.
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Sow S, Tapia MD, Ortiz JR, Fitzpatrick MC. Cost-effectiveness of infant respiratory syncytial virus
preventive interventions in Mali: A modeling study to inform policy and investment decisions.
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Kari Ann Shirey (KShirey@som.umaryland.edu): Dr. Shirey’s research focuses on the ability of
pathogens, e.g., Francisella tularensis, Respiratory Syncytial Virus (RSV), and influenza to
modulate the host’s innate immune response by altering macrophage differentiation (alternatively
activated phenotype (M2)) and skewing toward a Th2-like phenotype (e.g., IL-4, IL-13, TSLP). A
second aspect of Dr. Shirey’s research studies host-directed approaches to identify novel
therapeutics for pathogens that induce acute lung injury (ALI). By interfering with the host’s innate
immune response, it may be possible to control the production of potentially damaging cytokines
and DAMPs and thereby mitigate the severity of infection. Dr. Shirey has established the critical
role of TLRA4 in influenza- induced pathology and lethality by first demonstrating that TLR4" mice
are refractory to influenza-induced disease and, second, that multiple TLR4 antagonists, including
Eritoran, block influenza-mediated acute lung injury even when administered late in infection. This
work has been followed up with other small molecule inhibitors and neutralizing antibodies that
have effectively blocked viral-induced acute lung injury and lethality in mice and cotton rats. Our
finding that the cellular protein, HMGB1, is released into the circulation upon influenza and RSV
infection, and correlates with disease severity in cotton rats, led to the finding that HMGB1,
previously identified as a TLR4 agonist, mediates the lethality induced by influenza infection. More
recently, Dr. Shirey identified a novel host-derived protein, gastrin releasing peptide (GRP), that
when antagonized in influenza-infected mice, also blunts influenza-induced lethality, lung
pathology, and cytokine gene expression. The data suggests a relationship between TLR4
signaling and signaling induced by GRP.
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1. Shirey K, Pletneva LM, Puche AC, Keegan AD, Prince GA, Blanco JC, and Vogel SN.
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2. Shirey KA, Lai W, Scott AJ et al. (2013) The TLR4 antagonist, Eritoran, protects mice from
lethal influenza infection. Nature 497:498-502. PMC3725830 See accompanying podcast
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3. Shirey KA, Lai W, Pletneva LM et al. (2014) Agents that increase alternatively activated
macrophage differentiation blunt Respiratory Syncytial Virus-mediated lung pathology. J. Leukoc.
Biol. 96: 951-955. PMC4226793 See accompanying editorial.
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mBio May 7;10(3):e00810-19. D0i:10:1128/mBi0.00810-19. PMC6509193.
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Stefanie Vogel (svogel@som.umaryland.edu): Dr. Vogel's focuses on the innate immune
response to infection, the mechanisms by which inflammatory responses are regulated,
macrophage differentiation and disease outcome, and targeting TLR signaling pathways to blunt
pathogen-mediated acute lung injury. Dr. Vogel’s most recent work has identified novel strategies
for treating influenza therapeutically by blocking Toll-like receptor 4 signaling, the role of
metabolism in the differentiation of macrophages, the cross-talk between innate immune signaling
pathways, and other related topics, such as Innate immune responses to respiratory infections.
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Blanco, and S. N. Vogel. Human TLR4 D299G/T3991 SNPs: A novel mouse model reveals
mechanisms of altered pathogen sensitivity J Exp Med (2021) 218 (2): e20200675 (online ahead
of print) PMC7685774
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