Division of Molecular Immunology

Number of Faculty 4
Number of Joint Appointment Faculty 1
Number of Fellows

Clinical Fellows 3

Research Fellows 9
Number of Graduate Students 5
Number of Other Students (full and part-time) 9
Number of Support Personnel 13
Annual Total Grant Support (direct) $1,862,624
Number of Peer Reviewed Publications 17

Christopher L. Karp, MD, Gunnar Esiason/Cincinnati Bell Chair of Life Sciences; Professor of Pediatrics,
Director, Division of Molecular Immunology; Associate Director, Graduate Program in Immunobiology;
Associate Director for CF Research, Division of Pulmonary Medicine

Julio C. S. Aliberti, PhD, Assistant Professor of Pediatrics

Claire Chougnet, PhD, Associate Professor of Pediatrics

Jorg Kohl, MD, Professor of Pediatrics

Jonathan D. Katz, PhD, Associate Professor of Pediatrics, Endocrinology

The Division of Molecular Immunology has both research and teaching goals within CCHMC/UCCOM. The
charges of the division are to: (a) establish an internationally recognized research program in molecular
immunology, with a particular focus on diseases of children; (b) develop effective interfaces across divisional,
departmental, organ system, disease process and methodological divides, throughout CCHMC and UCCOM,
in order to strengthen institutional research and training efforts, and to mentor faculty with immunology-related
research efforts; (c) provide leadership for, and facilitate the integration of, research efforts in Immunology
throughout the institution; and (d) work closely with the Division of Immunobiology to anchor the Graduate
Program in Immunobiology. The overall research focus of the division is on the molecular mechanisms
underlying innate immunity and the interface between innate and adaptive immunity.

The division was externally reviewed this year by an expert Scientific Advisory Committee (SAC). The SAC
was very positive about the division and its programs, noting that an outstanding division had been developed
in a remarkably short time. Strengths that were underlined, included: leadership and mentoring; the faculty;
the research programs, productivity and funding; the fact that the division, along with the Division of
Immunobiology, represents the core of basic immunology, serving the entire campus; the establishment of
key, funded strategic collaborations with physicians and scientists throughout CCHMC/UCCOM; and the
divisional role in graduate education. The SAC did determine, however, that the division should be expanded
to achieve and maintain a critical mass. This will provide an important focus for the next years.

A major highlight of this last year was the recruitment of Dr. Julio Aliberti to the division from Duke University.
Dr. Aliberti’s research focus is on the molecular mechanisms underlying both the induction of innate immunity
to infection, and counter-regulation of the immune responses so induced. To date, this work has largely been
carried out in mouse models of infection with Toxoplasma gondii and Mycobacterium tuberculosis. With his



move to CCHMC (and his co-appointment in the Division of Pulmonary Medicine), Dr. Aliberti is pursuing a
related area of investigation as well: the host-pathogen interface in the cystic fibrosis (CF) airway. As such,
Dr. Aliberti's recruitment represents an important programmatic addition to the ongoing basic research effort
in CF.

Dr. Chougnet's research program focuses
principally on delineating the molecular
pathogenesis of immunosuppression in
HIV infection. Specific projects include: a)
definition of the molecular mechanisms
underlying dysregulated expression of
CD40 ligand (a molecule critical to
antigen presenting cell/T cell interactions)
in HIV infection; (b) delineation of the role
of regulatory T cells in the lack of immune
control of HIV replication; and (c)
characterization of the function of
dendritic cells in neonates and infants
born to HIV-infected mothers. In a closely
related research program, Dr. Chougnet
aims at mechanistic analysis of the
ontogeny of immune responses in early
life, and defects therein in the aged, with
a special emphasis on antigen-presenting
cell function.

The research program of Dr. Karp focuses on understanding the molecular mechanisms underlying regulation
and dysregulation of inflammatory responses in human infectious and autoimmune diseases. Ongoing areas
of study include: (a) the role of anti-inflammatory lipid mediators in the pathogenesis of CF lung disease; (b)
the therapeutic role of anti-inflammatory lipid mediators in CF; (c) validation of anti-inflammatory lipid
mediators as endogenous ligands for the aryl hydrocarbon receptor; (d) the identification of modifier genes for
CF lung disease; (e) the molecular mechanisms of control of Toll-like receptor (TLR)-driven signaling
pathways, focusing on a novel endogenous inhibitor of TLR4 signaling, RP105; (f) the role of aeroallergen
mimics of TLR4 complex proteins in the pathogenesis of allergic asthma; (g) regulatory T cell biology and
therapy, focusing on models of Leishmania infection; and (i) characterization of the molecular mechanisms
underlying IL-12 and IL-10 regulation. After many years under the leadership of Dr. Jeffrey Whitsett, the
Cystic Fibrosis RDP Center is now under the direction of Dr. Karp (Dr. Whitsett, co-Pl). This center directs
basic and translational research into CF. Pilot projects, training and cores are supported.

The overall emphasis of the research program of Dr. Kohl is directed towards molecular dissection of the
regulatory networks between complement and other arms of innate immunity, and the impact of this cross-talk
on innate and adaptive immune responses. More specifically, the focus is on the anaphylatoxic peptides, C3a
and Cb5a, and their corresponding G-protein coupled receptors. Primarily considered as pro-inflammatory
mediators that activate myeloid lineage-derived cells, it has become increasingly clear that the signaling
pathways downstream of the these receptors are part of a regulatory network including TLRs and IgG Fc
receptors that sense and/or transmit danger signals to the host. Several lines of evidence suggest that the
complex signaling network formed by these arms of innate immunity shape, not only innate immune
responses, but also the quality and the magnitude of adaptive immune responses. The focus of Dr. Kbéhl's
research program is on the regulatory role of the anaphylatoxins in: (a) allergic asthma; (b) immune complex
disease; (c) TLR-mediated immune responses; and (d) ischemia/reperfusion injury. Of translational note,
ongoing studies are aimed at defining the role of the C5a receptor as a drug target in kidney transplantation
using a Cba receptor antagonist that was developed in Dr. Kéhl's laboratory.
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Grant and Contract Awards

Annual Direct/Project Period Direct

Chougnet, C

CD40 Ligand Dysregulation and HIV Pathogenesis

National Institutes of Health

RO1 Al 056927

01/01/05 - 12/31/09

$244,125/$1,250,000

Immunosuppression and Regulatory T Cells in Aging

National Institutes of Health

R21 AG 025149

09/01/05 - 07/31/07

$100,000/$225,000

Karp, C

Role of Regulatory T Cells in Leishmania Major Infections

National Institutes of Health

RO1 Al 057992

03/01/04 — 02/28/09

$195,300/$1,000,000

Multicenter Investigation of Genetic Modifiers in CF Lung and Liver Disease
Cystic Fibrosis Foundation (University of North Carolina subcontract)

12/15/05 — 12/31/06

$2,625

Novel Lipid-Based Therapies for Cystic Fibrosis
National Institutes of Health (Avrion Molecular, Inc subcontract)

R41 HL 078526

08/01/04 — 07/31/05

$54,545

Hepatitis C Pathogenesis and the Human Genome
National Institutes of Health (Johns Hopkins University subcontract)

RO1 DA 013324

09/01/04 — 08/31/09

$9,478/$48,855

Lipid Mediators and Dysregulated Inflammation in CF

National Institutes of Health

RO1 HL 079312

04/01/05 — 03/31/10

$311,896/$1,635,205

Regulation of Toll-Like Receptor Signaling by RP105

National Institutes of Health

R21 Al 063183

03/15/05 — 02/28/07

$146,475/$300,000



Cystic Fibrosis Foundation Research Development Program
Cystic Fibrosis Foundation

R457-CR02 09/01/05 — 08/31/07 $309,930/$619,860

Whitsett, J $39,930 Admin. & Enhancement

Wert, S $50,000 Molecular Morphology Core

Whitsett, J $50,000 Transgenic Animal Core

Yan, X $50,000 Microarray-Informatics Core

Gardner, P $40,000 Pilot Study #1

Ikegami, P $40,000 Pilot Study #2

Karp, C $40,000 Pilot Study #3

Kohl, J

Molecular Regulation of Immune Complex Disease

National Institutes of Health

RO1 Al 059305 12/15/04 — 11/30/09 $244,125/$1,187,500
Complement in Allergic Asthma: The Role of C3a and Cha

National Institutes of Health

RO1 Al 057839 05/01/04 — 04/30/09 $244,125/$1,250,000

Current Year Direct $1,862,624

Industry Contracts

Current Year Direct Receipts $0

TOTAL $1,862,624

Funded Collaborative Efforts

Chougnet, C

Immunologic Dysfunction in Billiard Artesia
National Institutes of Health
Pl: Bezerra, J 07/01/03 — 06/30/07 15%
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