l | I ‘ E RS Office of Student Affairs and Admissions http://njms.rutgers.edu/gsbs/
SGS at New Jersey Medical School p. 973-972-4511
; i i f. 973-972-7148
School of Graduate Studies Rutgers, The State University of New Jersey

185 South Orange Avenue, MSB C-696
Newark, NJ 07103

YOU ARE INVITED TO ATTEND THE
DEFENSE OF THE DOCTORAL
DISSERTATION

“Innate and trained immune responses to methicillin-resistant
Staphylococcus aureus respiratory infection.”

by
Adeline Peignier

Infection, Immunity and Inflammation Program

B.S. 2010, Heriot Watt University, Scotland
M.S. 2013, Ecole Polytechnique Universitaire de Marseille, France

Thesis Advisor, Dane Parker, Ph.D.
Assistant Professor
Department of Pathology, Immunology and Laboratory Medicine
Center for Immunity and Inflammation
Rutgers New Jersey Medical

Tuesday, January 17th, 2023
11:00 AM
Cancer Center, G-1196

Join Zoom presentation
https://rutgers.zoom.us/j/94137469256?pwd=V0ZhLO1wdVFXMIZYUXU2cHQvdGwrUT09
Meeting ID: 941 3746 9256
Password: 653249



http://njms.rutgers.edu/gsbs/
https://rutgers.zoom.us/j/94137469256?pwd=V0ZhL01wdVFXMlZYUXU2cHQvdGwrUT09

ABSTRACT

Staphylococcus aureus is a versatile bacterium responsible for conditions ranging from
mild skin and soft-tissue infections to serious disorders such as pneumonia and sepsis. Due to its
high propensity to develop antibiotic resistance, treatment options against this pathogen have
become scarce and, as a result, Methicillin-Resistant Staphylococcus aureus (MRSA) was
associated with 748,000 deaths, globally in 2019 and over $1.7 billion in healthcare costs in the
United States in 2017. To this day, no vaccine against S. aureus is available. A better understanding
of the immune responses to this pathogen, could allow the design of more efficacious treatments
that rely on the immune system and could by-pass the need for antibiotics.

Our studies aimed to characterize the role of monocytes in antimicrobial defense against
acute S. aureus airway infection and to investigate the innate immune memory responses generated
by such infection.

In our first study, using CCR2-DTR transgenic mice, we showed that mice lacking
monocytes exhibit a defect in bacterial clearance of S. aureus from the airway. Monocyte depletion
was accompanied with significant decreases in IFN-y and IFN-y-related cytokines: interleukin-12
(IL-12), IP-10, MIG and RANTES. Interrogation of gene expression by RNA-sequencing revealed
the existence of an IL-12 signature in lung monocytes from S. aureus infected mice, which was
confirmed by ELISA. This indicates that IL-12 can be directly produced by monocytes in response
to S. aureus infection. Administration of IL-12 during infection restored the pulmonary bacterial
burdens of CCR2-depleted mice to the level of wild-type mice. Similar results were observed when
IFN-y neutralizing antibodies were administered simultaneously to IL-12. These results suggest
that production of IL-12 by monocytes mediates the control S. aureus bacterial burden in the lung
in an IFN-y-independent manner.

In our second study, we found that wild-type mice inoculated intranasally with S. aureus
exhibited enhanced pulmonary bacterial clearance upon secondary challenge with related and
unrelated pathogens compared to naive mice. This protection was observed to last for at least one
month and to be independent of the adaptive immune system. Loss of function experiments relying
on bone marrow chimera, transgenic mice model and antibody depletion showed that tissue-
resident cells, but not alveolar macrophages or CD11c" cells were responsible for this protection
phenotype. ATAC-seq, RNA-seq and metabolomic analyses revealed that S. aureus respiratory
infection resulted in persistent epigenetic, metabolic and transcriptional changes in airway
epithelial cells. These results indicate that S. aureus infection could induce trained immunity in
airway epithelial cells.
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