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Abstract

Caspase-1 activation by inflammasome scaffolds comprised of intracellular
nucleotide-binding oligomerization domain (NOD)-like receptors (NLR) and the adaptor ASC is
believed essential for production of the pro-inflammatory cytokines interleukin (IL)-B and IL-18
during the innate immune response. We found that C57BL/6 gene-targeted mice that
caspase-11 (also known as caspase-4) is critical for caspase-1 activation and IL-1[3 production in
macrophages infected with Escherichia coli, Citrobacter rodentium, or Vibrio cholerae. Mouse
strain 129 exhibited similar defects in IL-1 production and harboured a mutation in
the Caspl11 locus that attenuated caspase-11 expression.  This finding is important because
published targeting of the Caspl gene was done using 129 ES cells. Caspl and Caspl1 are too
close in the genome to be segregated by recombination so the published Caspl™ mice lack both
caspase-11 and caspase-1. Interestingly, Casp1l ™’ macrophages secreted IL-18 normally in
response to ATP and monosodium urate, suggesting that caspase-11 is engaged by a

non-canonical inflammasome. Caspl~’ Casp11*2™/t2om!

macrophages expressing caspase-11
from a C57BL/6 BAC transgene failed to secrete IL-1p regardless of stimulus, confirming an
essential role for caspase-1 in IL-1R production. Caspase-11 rather than caspase-1, however,
was required for non-canonical inflammasome-triggered macrophage cell death, indicating that
caspase-11 orchestrates both caspase-1-dependent and -independent outputs. Finally, loss of
caspase-11 rather than caspase-1 protected mice from a lethal dose of lipopolysaccharide

(LPS). These data highlight a unique proinflammatory role for caspase-11 in the innate immune

response to clinically significant disease states.
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“Regnase-1, a ribonuclease essential for the
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Abstract

Immune responses are accompanied by dynamic changes in gene expression. Gene
expression is controlled at multiple points, including signal transduction, transcription and
mRNA stability. So far, transcriptional regulation has been extensively studied. Many
transcription factors including NF-xB and AP-1 are involved in induction of genes involved in
inflammatory and immune responses. However, recent studies have revealed that control of gene
expression at the mRNA level is as important as transcriptional control in the immune response.
Gene expression profiles obtained from human Jurkat T cells stimulated with PMA plus
ionomycin revealed that regulation of mMRNA stability may account for as much as 50% of all
measurements of changes in total cellular polyA mRNA. We have recently identified a novel
gene named Zc3h12a which has a CCCH-type zinc finger domain. The knockout mice developed
spontaneous autoimmune diseases accompanied by splenomegaly and lymphadenopathy.
Subsequent studies showed that Zc3h12a is a nuclease involved in destabilization of IL-6 and
IL-12 mRNA via the stem loop structure present in the 3’UTR of these genes. We renamed it
Regulatory RNase-1 (Regnase-1) based on the function. | would like to discuss the role of
Regnase-1 in the immune response.
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Abstract

We previously focused on the transcriptional basis of T-cell subset development, since
these subsets coordinate the selective activation of various modules of immunity that defend
against different types of pathogens. We recognized that the cytokine mediators we found to
control T cell differentiation were produced by cells of the innate immune system, we next
sought to understand the physiologic basis that links infection by various pathogens to the
induction of an appropriate immune module. Dendritic cells (DCs) are immune lineage sensor
cells responsible for detecting infection and initiating effector responses. Discovered through
their capacity to activate naive T cells, DCs also can drive effector activity in innate lymphoid
cells (ILCs) by the production of mediators, activating cytokines that can also determine the type
of immunity induced. Over time, DCs have been recognized as comprising several subsets
defined by differing patterns of overlapping markers that may manifest distinct functions. Our
work over the past 5 years has been aimed at defining the transcriptional basis of DC
diversification into subsets with unique functional properties. To demonstrate the dedicated
roles of these subsets in vivo, we developed models in which DC subsets defined by their unique
transcriptional programs could be selectively deleted in vivo, and then analyzed the
consequences of these changes for immunity to various types of pathogens. A surprising
outcome of these studies has been the finding that DC subsets can exert critical and
non-redundant roles in innate immune defense, in addition to their expected role in driving
adaptive immune responses. The results of these types of studies suggest that DCs might have
already diverged during evolution before the emergence of RAG-dependent adaptive immunity,
and before they played a role in adaptive immunity. Instead, DCs may have originally served to
detect pathogens of differing character and to then coordinate the selective activation of the
distinct subsets of ILCs that amplify pathogen-appropriate effector modules. This could imply
that the transcriptional machinery underlying DC diversification might be found in organisms

lacking RAG-dependent adaptive immunity.
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Abstract

The body is composed of various tissue microenvironments with finely tuned local
immunosurveillance systems, many of which are in close apposition with distinct commensal
niches. Mammals have formed an evolutionary partnership with the microbiota that is critical for
metabolism, tissue development, and host defense. Despite our growing understanding of the
ramifications imposed by this host-microbe alliance on immunity in the gastrointestinal (Gl)
tract, the degree to which individual microenvironments are controlled by resident microbiota
remains unclear. We uncovered an autonomous function for the skin microbiota in controlling the
local inflammatory milieu and tuning resident T lymphocyte function. Highlighting the
importance of local commensal stimulation, we find that protective immunity to a cutaneous
pathogen is critically dependent on skin flora and independent of gut commensals. Further, our
data demonstrate that the 1L-1/MyD88 pathway is essential for skin T cell function and reveal
that commensals co-opt this pathway to locally tune the function of T cells. These findings
underscore the importance of the flora as a distinctive feature of tissue compartmentalization and
unveil unique mechanisms of immune regulation by resident commensal niches in health and
disease. We will discuss the potential implications of this dialogue for the establishment of

immune homeostasis, protective responses, and tissue pathology.
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Abstract

The capacity of vertebrate hosts to clear primary infection and develop immune memory to
secondary infection depends on lymphocytes that express clonally unique receptors specific for
antigens from the infecting microbe. CD4+ T cells express aff T cell antigen receptors (TCRs)
that recognize short microbial peptides bound to major histocompatibility complex Il (MHCII)
molecules on host cells, and provide protection from certain intracellular microbes. My
presentation will focus on the mechanisms whereby rare naive CD4+ T cells that express TCRs
specific for a given microbial peptide-MHCII ligand become activated during infection to

proliferate and differentiate into effector cells, a fraction of which become memory cells.

' University of Minnesota
- Center for Immunology
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Abstract

Naturally arising CD25"CD4" regulatory T cells (Tregs), which specifically express
the transcription factor Foxp3, are engaged in the maintenance of immunological
self-tolerance and immune homeostasis by suppressing aberrant or excessive immune
responses, such as autoimmune disease and allergy. Key issues for understanding
immunological functions of natural CD25"Foxp3'CD4" Tregs include: how they develop in
the thymus and the periphery, how they suppress immune responses , and how their
functional and lineage stability is established and maintained.

Assuming that Foxp3 controls the gene(s) responsible for Treg-mediated suppression,
we have shown that Treg-specific deficiency of CTLA-4 results in spontaneous development
of systemic lymphoproliferation, fatal T cell-mediated autoimmune disease, and
hyper-production of IgE as observed in Foxp3 mutant or deficient mice. Treg-specific
CTLA-4 deficiency impairs in vivo and in vitro suppressive function of Tregs, in particular
Treg-mediated down-regulation of CD80 and CD86 expression on dendritic cells. In addition,
the expression of CTLA-4 by developing Treg cells contributes to their acquisition of a
self-skewed TCR repertoire. Thus, CTLA-4 plays critical roles in Treg-mediated suppression
and their development.

Foxp3 is essential for the development of Tregs, yet its expression is insufficient for
establishing the Treg cell lineage. We have recently shown that Treg development is
achieved by the combination of two independent processes, i.e., the expression of Foxp3 and
the establishment of Treg-specific CpG hypomethylation pattern. Both are induced by TCR
stimulation. The Treg-type CpG hypomethylation begins in the thymus and continues to
proceed in the periphery, and can be fully established without Foxp3. The hypomethylation
is required for Foxp3™ T cells to acquire Treg-type gene expression, lineage stability, and full
suppressive activity. Thus, those T cells in which the two events have concurrently occurred
are developmentally set into the Treg cell lineage. This model explains how Treg cell fate
and plasticity is controlled, and can be exploited to generate functionally stable Tregs.

How these findings can be exploited in clinical settings will be discussed.
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Abstract

Tuberculosis (TB), caused by infection with Mycobacterium tuberculosis (M. tuberculosis),
is a major cause of morbidity and mortality worldwide and efforts to control TB are hampered by
difficulties with diagnosis, prevention and treatment. Most people infected with M. tuberculosis
remain asymptomatic, termed latent TB, with a 10% lifetime risk of developing active TB
disease, but current tests cannot identify which individuals will develop disease. We identified a
whole blood transcript signature for active TB correlating with radiological extent of disease and
reverting to that of healthy controls following treatment. A subset of latent TB patients had
signatures similar to those in active TB patients. We also identified a distinct transcript signature
that discriminated active TB from other inflammatory and infectious diseases. The immune
response to M. tuberculosis is complex and incompletely characterized. Modular and pathway
analysis of the blood transcriptome revealed that the TB signature was dominated by a neutrophil

- driven interferon (IFN) - inducible gene profile, consisting of both IFNy and Type I IFNaf
signalling. Comparison with transcriptional signatures in purified cells and flow cytometric
analysis indicated that this TB signature reflects both changes in cellular composition and altered
gene expression. Our studies demonstrate a hitherto under - appreciated role of Type I IFNaf
signalling in human TB pathogenesis, which has implications for vaccine and therapeutic
development. Our subsequent studies now provide further knowledge regarding potential
mechanisms underlying the contribution of type I IFN to TB and will be discussed in depth.

The work was supported by the MRC (Grant number U117565642), and the European
Research Council (European Research Council Grant ERC - 2011 - AdG 294682 - TB -
PATH).
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Abstract

A series of studies have revealed that IL-6 has a pleiotropic activity in various tissues and
cells and its deregulated expression is responsible for several chronic inflammations and
hemopoietic malignancies.

Humanized antibody against 80kd IL-6R (Tocilizumab) has shown significant therapeutic
effect in RA, JIA, Castleman’s diseases, several other autoimmune inflammatory diseases, such
as progressive sclerosis, reactive arthritis, polymyalgia rheumatica, adult still’s desease and
uveoretinitis. Cytokine storm induced by hyperactivation of T cells has been shown to be
controlled by Tocilizumab. Recently, Th17 is shown to be responsible for the pathogenesis of
autoimmune diseases and IL-6 together with TGF-f are essential for the induction of Th17.

Therapeutic effect of Tocilizumab indicates that overproduction of IL-6 is responsible for
the pathogenesis of autoimmune diseases. Then, a question to be asked is how IL-6
production regulated. In a certain stimulation such as oxidized phospholipid (OxPL),
overproduction of IL-6 was observed without any increase of TNF.  This suggests that
post-transcriptional regulation of IL-6 is important for abnormal production of IL-6. We
identified a novel molecule, Arid5a, which specifically stabilizes mMRNA of IL-6, sustains its
overproduction and plays an important role in the promotion of these inflammatory processes
and autoimmune diseases. In mice deleted of the Arid5a gene, no EAE was observed and LPS
stimulation did not induce an increase of IL-6. In contrast, as was published, in Regnase-1
knockout mice, various autoimmune diseases were spontaneously induced and all mice died.
Arid5a and Regnase-1 knockout mice showed mirror image phenomena regarding with
autoimmune disease.

In T cells Arid5a is induced in the Th17 inducing conditions, indicating that Arid5a
stabilizes not only IL-6 mRNA but also the other mRNA required for Th17 induction. Our
preliminary study showed that Arid5a stabilizes STAT3 mRNA.
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