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RESEARCH GRANTS

Current
Grantor:
Title of Project:

Role:
Dates:

High Impact/High Risk Grant UT Southwestern

The Function of Mycobacterium tuberculosis-encoded MicroRNAs during
Human Infections

Principal Investigator

11/01/11-10/31/12

The goal of this project is to identify, characterize, and define the function of M. tuberculosis
encoded microRNAs when they are expressed in human cells such as macrophages,
dendritic cells, and epithelial cells. OVERLAP: None

Grantor:

National Institutes of Allergy and Immunology (NIH)
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Title of Project: Integrative Immunology Training grant
5 T32 AI005284-32
Role: Program Director
Dates: 9/01/08 - 8/31/13
The goal of this training grant is to provide students and post-doctoral fellows with advanced
immunology training. OVERLAP: None

Pending

Grantor: National Institutes of Health

Title of Project: Characterization of Patients with Primary Immunodeficiency Diseases
RO1 $325,000/yr

Role: Principal Investigator

Dates: 10/01/12-09/30/17

Purpose: The goals of this project are to profile and characterize the microRNAs that are
differentially expressed in the peripheral blood of pediatric patients with diverse primary
immunodeficiency diseases. In addition, a total RNA profiling of thymic tissue from normal
and DiGeorge syndrome patients will be undertaken.

Grantor: National Institutes of Health
Title of Project: Molecular Cause of the Thymic Hypoplasia in DiGeorge syndrome
patients
RO1 $125,000/yr
Role: R21 Principal Investigator
Dates: 11/01/12-10/30/14

Purpose: The goals of this project are to define the roles of specific microRNAs and a long,
non-coding RNA in the development of the thymic tissue. OVERLAP: 25% with the previously
listed grant.

Grantor: National Institutes of Health
Title of Project: Characterization of Mycobacterium tuberculosis-encoded MicroRNAs in
Infected Macrophages
RO1  $125,000/yr
Role: Principal Investigator
Dates: 11/01/12-10/31/13
The goal of this project is to identify, characterize, and define the function of M. tuberculosis
encoded microRNAs when they are expressed in human cells such as macrophages,
dendritic cells, and epithelial cells. OVERLAP: None

Completed

Grantor: National Institutes of Allergy and Immunology (NIH)

Title of Project: MicroRNA Profiling of Pediatric Inmunodeficiency Patients
R21 Al083827-01

Role: Principal Investigator

Dates: 8/01/09 - 8/31/11

The goal of this project is to determine whether particular microRNAs, detected in the blood,
can be used to diagnose primary immunodeficiency disorders. OVERLAP: None



Grantor: National Institutes of Allergy and Immunology (NIH)
Title of Project: T cell receptor signaling by phosphorylated forms of TCR
RO1 Al 42953-11
Role: Principal Investigator
Dates: 7/1/04-6/30/11
The goals of this project are to characterize the functional contribution of the phosphorylated
forms of CD3 zeta on T cell functions.

Grantor: National Institutes of Allergy and Immunology (NIH)
Title of Project: CD3 e functions in T cells
R56 Al071229-01A2
Role: Principal Investigator
Dates: 9/20/08 - 8/31/10

The goal of this project was to characterize the role of a phospholipid-binding motif in the
CD3 e subunit. This motif, which we termed the basic-rich stretch, complexed to
phosphoinositides such as PtdIns3P, PtdINs4P, and PtdIns5P

Grantor: National Institutes of Allergy and Immunology (NIH)
Title of Project: PTPN4 functions in lymphocytes
R21 Al69249-01
Role: Principal Investigator
Dates: 8/01/08 - 6/30/10
The goal of this project was to determine how a protein tyrosine phosphatase, PTPN4,
regulates immune cell functions.

Grantor: High Impact/High Risk Grant UT Southwestern

Title of Project: Mycobacterium tuberculosis attenuation of immune cell function
Role: Principal Investigator

Dates: 1/01/07-12/31/07

The goal of this project was to identify genetic elements in the M. tuberculosis genome
capable of suppressing innate inflammatory pathways in macrophages. We developed an
innate inflammatory reporter cell line and generated an plasmid expression library containing
segments of the M. tuberculosis genome.

Grantor: National Institutes of Allergy and Immunology (NIH)
Title of Project: IRAK-family function in bacterial infection
R0O1 AlI50019-3
Role: Co-PI (Dr. J.A. Thomas, PI)
Dates: 5/1/02-4/30/07
Grantor: National Institutes of Allergy and Immunology (NIH)
Title of Project: The function of the immunological synapse
RO3
Role: Co-PI (Dr. Christoph Wulfing: PI)
Dates: 7/1/04-6/30/06



Grantor: Alliance for Lupus research, Arthritis Foundation
Title of Project: Genes and Genetic Pathways that Suppress Lupus

Role:
Dates:

Co-PI (Dr. Edward Wakeland, PI)
1/1/05-12/31/06
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Immunity, Nature Immunology, Journal of Experimental Medicine, Molecular and Cellular
Biology, The Journal of Immunology, The Journal of Biological Chemistry, Cellular
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BOOK CHAPTERS

1. Weiss, A., T. Kadlecek, M. lwashima, A. Chan, and N.S.C. van Oers. 1995. Molecular
and genetic insights into T cell antigen receptor signaling. In Receptor Activation by
Antigens, Cytokines, Hormones, and Growth Factors. Eds. David Naor, Pierre De Meyts,
Marc Feldman and Joseph Schlessinger, Ann. N.Y. Acad. Sci. 766, 149-154.

2. Weiss, A., M. lwashima, B.A. Irving, N.S.C. van Oers, T.A. Kadlecek, D. Straus, and A.
Chan. 1994. Molecular and genetic insights into T cell antigen receptor signal
transduction. In Mechanisms of Lymphocyte Activation and Immune Regulation V:
Molecular Basis of Signal Transduction (Gupta, S., Paul, W.E., DeFranco, A., and
Perlmutter, R.M. Ed.) Plenum Press, N.Y. pp53-62.

3. van Oers, N.S.C., and H-S. Teh. 1993. Intracellular signalling mechanisms required for T
cell repertoire selection. In Advances in Allergy and Immunology: Research Trends (Ed.
J. Menon).

RESEARCH TALKS (2010-2011)

Mayo Clinic, Rochester, MN, Department of Immunology 03/18/10
UTSWMC, Division of Rheumatology 03/29/10

UTSWMC, Immunology Retreat Speaker 05/07/10

UTSWMC, Department of Internal Medicine 05/11/10

Oxford University, England, Department of Pathology 06/15/10

UTSWMC, Department of Immunology Excellence in Immunology, 03/16/11
Children’s Medical Center, Dallas, Allergy and Immunology, 04/14/2011
University of British Columbia, Canada, Immunology Symposium, 06/13/11
UTSWMC, Medical Scientist Training Program WIPS, 07/26/2011
Children’s Medical Center, Pediatric Infectious Diseases, 01/20/2012

Former/Current PhD Students

Dr. Lisa A. Pitcher- currently a post-doctoral fellow with Dr. Michael Carrol, Harvard
University

Dr. Jennifer A. Young-currently a post-doctoral fellow with Dr. Astar Winoto, UC Berkely

Dr. Laura M. Deford-Watts- currently a post-doctoral fellow with Dr. Steven Kridel, UNC-
Winstom Salem

Dr. Amy Becker- post-doctoral at Washington University
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Mr. Serkan Belkaya (third year graduate student)
Ms. Ashley Hoover (second year graduate student)

Former/Current Post-Doctoral/Medical Fellows

Dr. Teck-Chun Ayi-current researcher in Singapore

Dr. Laura DeFord-Watts (post-doctoral fellow at U. North Carolina, Winston-Salem)
Dr. Amy M. Becker (post-doctoral fellow at Washington University)

Dr. Robert L. Silge, MD (currently in medical practice)

Dr. David Dougall, PhD (currently in bioinformatics)

RESEARCH INTERESTS

Project 1: The antigen specific cells of the immune system, the T and B-lymphocytes,
express multi-subunit cell surface receptors (TCR and BCR) that are essential for recognizing
and responding to pathogens such as viruses, bacteria, and parasites. T cells have one
intriguing feature in that each TCR recognizes a complex containing a small pathogen-
derived peptide and a much larger self-protein termed the major histocompatibility complex
(MHC). My laboratory has been elucidating how the TCR can discriminate between self-
peptides versus foreign peptides bound to the MHC. Effective TCR signaling will elicit diverse
biological outcomes such as lymphokine release and cytotoxic functions. Incomplete or
attenuated signals may promote T cell death, and in the thymus, may be important for the
development of the T cell repertoire. This has led us to an analysis of the intracellular
signaling processes regulated by the different TCR subunits. We have been examining the
functional roles of the cytoplasmic domains of the CD3 zeta and CD3 epsilon subunits of the
TCR complex. The domains interact with families of kinases and phosphatases.

We are pursuing several related questions.

1) The CD3 zeta subunit contains three copies of a signaling domain called the ITAM. These
are tyrosine phosphorylated following TCR/ligand interactions. We have used transgenic and
knockout mice to elucidate the functions of two phosphorylated forms of zeta termed p21 and
p23. Our recent experiments have uncovered novel, phospholipid-binding domain in the CD3
zeta and CD3 epsilon subunits. Interestingly, the phospholipid-binding functions of CD3 zeta
are required for the formation of a stable immunological synapse. Current experiments are
designed to elucidate the functional contribution of these phospholipid-binding motifs using
knock-in mice lacking the lipid-binding functions of CD3 zeta and epsilon.

2) The CD3 epsilon subunit contains several signaling domains including the ITAM and a
proline-rich stretch. We have discovered recently a novel domain termed the basic rich
stretch (BRS). This motif interacts with a serine/threonine kinase termed GRK2. We are
addressing the role of this domain using transgenic and knockout mice. Our specific
questions are whether this BRS-GRK2 interaction regulates T cell functions and T cell
responses to chemokines.

Project 2: A second project in the laboratory pertains to tuberculosis. We are developing a
large-scale screen to identify M. tuberculosis-encoded genes that suppress innate and/or
adaptive immune responses. We developed a novel, high throughput screen to identify the
Mtb gene products that suppress innate immune functions. There are two key aspects of this
screen. First, a genomic expression library, derived from Mtb, will be introduced into the fast
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growing, non-pathogenic Mycobacterium, M. smegmatis. The resulting M. smegmatis
transformants will be used to assay for the presence of genetic regions that inhibit innate
inflammatory responses. The second novel aspect of our approach is the design of a
macrophage reporter cell line (innate cell) that fluoresces green once infected with M.
smegmatis. The green emanates from an inflammatory response promoter, IL-6, linked to
the green fluorescent protein. Thus, we will screen for recombinants that suppress GFP
expression in the infected reporter cell line.

Project 3: We are developing a microRNA profiling system for children presenting with
primary immunodeficiency disorders (PIDs). These disorders often result in life-threatening
infections in children, and so far, mutations in over 150 genes have been linked to these
immunodeficiencies. MicroRNAs are a recently discovered class of small RNAs that regulate
diverse biological processes including immune cell development. We hypothesize that
children presenting with PIDs will express microRNA signature profiles distinct from normal
controls. MicroRNA array signature profiles will be developed for diverse DiGeorge and
hyper-IgM patients. The particular types of microRNAs detected in different PIDs will also be
used as a prognostic indicator for complications such as cancers or infections.

Project 4. Environmental stresses can dramatically alter immune cell functions. We have
uncovered 17 distinct stress-responsive microRNAs in the murine thymus. We hypothesize
that several of these stress-responsive microRNAs regulate critical steps during T cell
development. A number of experiments are designed to address how such microRNAs
control immune cell development in normal and stressed conditions. The future potential
from these studies are to introduce stabilized microRNAs in vivo to correct immune system
abnormalities.
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