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Personal Statement

My laboratory is interested in understanding the molecular mechanisms controlling the development and activation of both Natural
Killer (NK) and non-classical T cells. We investigate the contribution of these innate-like cells during the immune response to both
infections, autoimmunity, and cancer. During the last 25 years, we have generated several tools, including an anti-CD1d antibody, an
anti-KLRG1 antibody, the KLRG1 tetramer, and immunodeficient animals such as Qa-1-deficient mice and KLRG1-deficient mice.
Most reagents are shared freely and/or donated to Jackson lab or NIH tetramer facility
I have served on numerous NIH study sections (~30) and I was a member of the Immunity and Host Defense study section. I also
served as a Section Editor and Associate Editor for the Journal of Immunology and I am currently an Associate Editor for Frontiers in
NK Cell Biology. I have been continuously funded by the NIH since 2000. 
I was the chair of the Molecular Microbiology & Immunology Department from 2009 to 2021. As a chair, I recruited 6 tenure-track
Assistant Professors. They have been awarded NIH RO1s, NIH R21s, NIH K99s, DARPA awards, DOD discovery awards, SEARLE
award, and a multitude of local grants. Most of them have been project leaders on NIH COBRE grants. Papers published by these
junior members are Immunity, Nature Immunology, Cell Host and Microbes, PloSPathogens etc. Finally, I am the mentor for several
successful Assistant Professors from other departments.
I have graduated 14 graduate students, and I am currently training two, several of whom won presentation and/or poster awards at
national or international conferences such as the American Association of Immunologist Conferences or Keystone conferences. Six
graduate students from my laboratory were awarded an NIH F31 fellowship. Most of the graduate students I trained have published
papers in top-tier journals as a first author. Overall, I am committed to mentoring my trainees and helping them to become successful
and visible immunologists. I have been a trainer for the Brown Respiratory Research Training Program since 2017.

Honors
2015 American Association of Immunologist Laboratory Travel Award, AAI
2013 American Association of Immunologist Laboratory Travel Award, AAI
2004 American Association of Immunologist Junior Faculty Travel Award, AAI

Contributions to Science

1. NK Cell Response and Non-Classical T Cell Response during MCMV Infection:
We first characterized KLRG1 as a marker of recently activated NK and CD8+ T cells. This is now widely accepted, and this
marker is used in many critical studies, which aim to understand the development of memory CD8+ T cells. We then
demonstrated that in response to MCMV, NK cells follow a kinetic parallel to CD8+ T cells. In this system, we showed that
NK cells undergo accelerated phenotypic maturation, expand, and contract. This work has been in part the foundation of a
novel concept called memory NK cells, developed by several investigators. We also identified Qa-1 as a restricting element for
non-classical CD8+ T cells during MCMV infection. These cells can compensate for the absence of conventional T cells and
protect against MCMV-induced lethality. We also identified the peptides presented by Qa-1 and characterized the TCR
repertoire of the MCMV-specific non-classical CD8+ T cells.

2. Identification of the KLRG1 Ligands and Role of KLRG1 as a Checkpoint Inhibitor:
Using a reporter cell line and the KLRG1 tetramer, we identified E, and N-cadherin as ligands for KLRG1. Our group also
demonstrated a robust synergistic effect of ICI therapies targeting KLRG1 and Programmed Cell Death Protein 1 (PD-1) using
a model of E-cadherin+ melanoma in vivo. The KLRG1 tetramer has been made available to the scientific community at the
NIH tetramer facility. The KLRG1-deficient animals have been donated to Jackson Laboratories.

3. NK Cell-Like Behavior of iNKT Cell during Infection:
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iNKT cells are unique T cells that can respond within minutes to specific antigens, mostly agonists such as α-GalCer. In the
absence of a specific antigen, iNKT cells have been shown to contribute directly or indirectly to the immune response to
several pathogens, leading to a second model of iNKT cell activation, which involves both TCR engagement and inflammatory
cytokines. We hypothesized that in some cases, such as viral infection, iNKT cells may not need TCR engagement to be
activated. Using the MCMV system, we demonstrated that iNKT cell activation is mostly TCR-independent. Therefore, iNKT
cells essentially behave like NK cells during MCMV infection. These findings were confirmed by others using TCR reporter
mice. In fact, the current view of iNKT cell activation during pathogen infection has shifted to a more important role of
cytokine-mediated activation than TCR-mediated activation during infections.

4. Unique Population of NK cells and T cells in the Salivary Glands:
NK cells are critical effector cells during the immune response to viral infections, yet despite their presence in the salivary
glands, several viruses persist in this organ for several weeks to months. We demonstrated that salivary gland NK cells exhibit
a unique phenotype characterized by reduced effector functions. New findings in the laboratory indicate that this mucosal
tissue harbors several subsets of NK cell-like cells. We are currently testing the hypothesis that although NK cells cannot clear
viral infections in this organ, the NK cell response is sufficient to prevent viral reactivation while limiting tissue injury. We
also recently demonstrated that NK cells regulate CD8+ T cell number and frequency in the salivary glands.

5. Role of Phosphatases during NK Cell and NKT Cell Development:
NK cell and NKT cell inhibitory receptors associate predominantly with SHP-1 or SHP-2, which are thought to
dephosphorylate key players of cellular activation. Using mice deficient for SHP-1, SHP-2, or SHIP1, we have defined the
roles of these phosphatases during NK and iNKT cell development.
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       NK Cell Response and Non-Classical T Cell Response during MCMV Infection:
We first characterized KLRG1 as a marker of recently activated NK and CD8+ T cells. This is now widely accepted, and this marker is used in many critical studies, which aim to understand the development of memory CD8+ T cells. We then demonstrated that in response to MCMV, NK cells follow a kinetic parallel to CD8+ T cells. In this system, we showed that NK cells undergo accelerated phenotypic maturation, expand, and contract. This work has been in part the foundation of a novel concept called memory NK cells, developed by several investigators. We also identified Qa-1 as a restricting element for non-classical CD8+ T cells during MCMV infection. These cells can compensate for the absence of conventional T cells and protect against MCMV-induced lethality. We also identified the peptides presented by Qa-1 and characterized the TCR repertoire of the MCMV-specific non-classical CD8+ T cells.

    
     
       Identification of the KLRG1 Ligands and Role of KLRG1 as a Checkpoint Inhibitor:
Using a reporter cell line and the KLRG1 tetramer, we identified E, and N-cadherin as ligands for KLRG1. Our group also demonstrated a robust synergistic effect of ICI therapies targeting KLRG1 and Programmed Cell Death Protein 1 (PD-1) using a model of E-cadherin+ melanoma in vivo. The KLRG1 tetramer has been made available to the scientific community at the NIH tetramer facility. The KLRG1-deficient animals have been donated to Jackson Laboratories. 
    
     
       NK Cell-Like Behavior of iNKT Cell during Infection:
iNKT cells are unique T cells that can respond within minutes to specific antigens, mostly agonists such as α-GalCer. In the absence of a specific antigen, iNKT cells have been shown to contribute directly or indirectly to the immune response to several pathogens, leading to a second model of iNKT cell activation, which involves both TCR engagement and inflammatory cytokines. We hypothesized that in some cases, such as viral infection, iNKT cells may not need TCR engagement to be activated. Using the MCMV system, we demonstrated that iNKT cell activation is mostly TCR-independent. Therefore, iNKT cells essentially behave like NK cells during MCMV infection. These findings were confirmed by others using TCR reporter mice. In fact, the current view of iNKT cell activation during pathogen infection has shifted to a more important role of cytokine-mediated activation than TCR-mediated activation during infections.

    
     
       Unique Population of NK cells and T cells in the Salivary Glands:
NK cells are critical effector cells during the immune response to viral infections, yet despite their presence in the salivary glands, several viruses persist in this organ for several weeks to months. We demonstrated that salivary gland NK cells exhibit a unique phenotype characterized by reduced effector functions. New findings in the laboratory indicate that this mucosal tissue harbors several subsets of NK cell-like cells. We are currently testing the hypothesis that although NK cells cannot clear viral infections in this organ, the NK cell response is sufficient to prevent viral reactivation while limiting tissue injury. We also recently demonstrated that NK cells regulate CD8+ T cell number and frequency in the salivary glands.
    
     
       Role of Phosphatases during NK Cell and NKT Cell Development:
	NK cell and NKT cell inhibitory receptors associate predominantly with SHP-1 or SHP-2, which are thought to dephosphorylate key players of cellular activation. Using mice deficient for SHP-1, SHP-2, or SHIP1, we have defined the roles of these phosphatases during NK and iNKT cell development.
    
     
  
   
     
       My laboratory is interested in understanding the molecular mechanisms controlling the development and activation of both Natural Killer (NK) and non-classical T cells. We investigate the contribution of these innate-like cells during the immune response to both infections, autoimmunity, and cancer. During the last 25 years, we have generated several tools, including an anti-CD1d antibody, an anti-KLRG1 antibody, the KLRG1 tetramer, and immunodeficient animals such as Qa-1-deficient mice and KLRG1-deficient mice. Most reagents are shared freely and/or donated to Jackson lab or NIH tetramer facility
I have served on numerous NIH study sections (~30) and I was a member of the Immunity and Host Defense study section.  I also served as a Section Editor and Associate Editor for the Journal of Immunology and I am currently an Associate Editor for Frontiers in NK Cell Biology. I have been continuously funded by the NIH since 2000. 
I was the chair of the Molecular Microbiology & Immunology Department from 2009 to 2021. As a chair, I recruited 6 tenure-track Assistant Professors. They have been awarded NIH RO1s, NIH R21s, NIH K99s, DARPA awards, DOD discovery awards, SEARLE award, and a multitude of local grants. Most of them have been project leaders on NIH COBRE grants. Papers published by these junior members are Immunity, Nature Immunology, Cell Host and Microbes, PloSPathogens etc. Finally, I am the mentor for several successful Assistant Professors from other departments.
I have graduated 14 graduate students, and I am currently training two, several of whom won presentation and/or poster awards at national or international conferences such as the American Association of Immunologist Conferences or Keystone conferences. Six graduate students from my laboratory were awarded an NIH F31 fellowship. Most of the graduate students I trained have published papers in top-tier journals as a first author. Overall, I am committed to mentoring my trainees and helping them to become successful and visible immunologists. I have been a trainer for the Brown Respiratory Research Training Program since 2017.
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