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Anti-IL-33 ameliorates asthma onset and progression in

response to virus and allergen co-exposure

J. Lynch*, R. B. Werder*, J. Simpson*, Z. Loh*, V. Zhang*,

P. D. Sly†,‡, S. Mazzone*, J. W. Upham‡,§ & S. Phipps*,‡

*School of Biomedical Sciences, University of Queensland, †Queensland

Children’s Medical Research Institute, ‡Australian Infectious Diseases

Research Centre, §School of Medicine, University of Queensland,

Brisbane, Qld, Australia

Frequent viral lower respiratory infections (vLRI) and allergic sensiti-

sation in early life are independent risk factors for asthma onset, yet

together they significantly increase the development of persistent

and/or severe asthma. To elucidate the processes that underlie this

synergy, we developed an experimental model of asthma by co-

exposing mice to a murine specific Pneumovirus and cockroach

allergen in both early and later life. Virus/allergen co-exposure syn-

ergised in early and later life to induce the hallmark pathological fea-

tures of asthma. By contrast, the omission of virus or allergen

exposure in early life or later life failed to induce disease. Allergen

exposure during primary vLRI increased the release of IL-33 and

impaired antiviral cytokine production, leading to increased epithe-

lial viral burden, Th2-type inflammation and airway smooth muscle

growth. Moreover, this early life response predisposed towards viral

challenge-induced airway remodelling in later life. Critically, anti-

body-mediated neutralisation of IL-33 reversed the dampened antivi-

ral cytokine response mediated by cockroach allergen. Hence anti-

IL-33 accelerated viral clearance in early life, and decreased Th2-type

inflammation and airway remodelling in early and later life. In sum-

mary, we identify IL-33 as a target to attenuate the synergistic inter-

play between two important environmental insults in the onset and

progression of asthma.

277
Pulmonary epithelial-derived TGF-b1 is critical for the inception

of innate lymphoid cell mediated allergic airways disease

L. Denney, L. G. Gregory, T. J. Shea, S. A. Walker, J. Buckley,

A. J. Byrne & C. M. Lloyd

NHLI, Imperial College London, London, UK

Pulmonary epithelial cells play central role in the generation of

asthma pathogenesis. The pleotropic cytokine TGF-b is critical for

regulation and development of a range of immune function. How-

ever, the contribution of epithelial derived TGF-b in the inception

of allergic disease is unknown.

We have utilised a CCSP promoter driven Tet-on system to gen-

erate inducible bronchial epithelial cell specific knockouts of TGF-

b1. Mice lacking epithelial TGF-b1 displayed no baseline immune

defects but on exposure to inhaled allergen exhibited a diminished

airway hyperactivity (AHR), BAL inflammation, eosinophilia and

pulmonary Th2 cytokines. However, numbers of Th2 cells in the

lung and BAL were unaffected. In contrast, frequencies of IL-13+

innate lymphoid cells (ILC2s) were significantly reduced. Similarly,

epithelial TGF-b1�/� mice administered with rIL-33 to induce ILC2

driven lung inflammation also showed a reduced AHR, BAL cell

recruitment, eosinophilia and levels of Th2 cytokines compared with

control mice. ILCs in the BAL appeared to be primed to respond to

TGF-b, expressing high levels of TGF-bRII compared with lung,

blood and bone marrow ILCs. We have demonstrated for the first

time that delivery of rIL-33 into the lung induced a rapid release of

TGF-b into the BAL as early as 4 h after a single rIL-33 dose, sug-

gesting an adjuvant function for epithelial-derived TGF-b in the

recruitment of ILC2 cells to the lung.

In summary, this novel interaction between ILCs and TGF-b
derived from the lung epithelium is a key pathway leading to the

generation of early allergic immune responses.
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A dominant role for the methyl-CpG-binding protein Mbd2 in

controlling dendritic cell induction of type-2 inflammation

P. C. Cook*,†, H. Owen†, A. M. Deaton†, S. Brown*,

G.-R. Jones*,†, L. H. Jones†, R. J. Lundie†, A. K. Marley†,

A. T. Phythian-Adams*,†, F. R. Svedberg*, L. M. Webb*,†,

T. E. Sutherland†, G. D. Thomas†, J. Grainger*,†, A. N. J.

McKenzie‡, I. F€orster§, J. E. Allen†, R. M. Maizels†, A. C. Ivens†,

A. Bird† & A. S. Macdonald*,†

*MCCIR, University of Manchester, Manchester, UK, †University of

Edinburgh, Edinburgh, UK, ‡Medical Research Council Laboratory of

Molecular Biology, Cambridge, UK, §University of Bonn, Bonn,

Germany

Dendritic cells (DCs) direct CD4+ T cell differentiation into distinct

T helper subsets that are vital for protection against diverse types of

infection. However, the mechanisms employed by DCs to initiate

type-2 responses, which are important for immunity to helminth

infection as well as being a major contributor to allergic disease,

remain poorly understood. We have discovered a crucial role for

methyl-CpG-binding domain-2 (Mbd2), a protein that links DNA

methylation to repressive chromatin structure, in regulating DC gene

expression and ability to promote Th2 immunity in vitro and in vivo

against either helminths or allergens. This revealed a novel epigenetic

mechanism that is integral to DC promotion of CD4+ T cell

responses. Several genes were dramatically dysregulated in Mbd2�/�

DCs, identifying potential novel mechanisms that DCs utilise for

type-2 priming. The chemokine CCL17, which has previously been

associated with recruitment of T cells in type-2 inflammatory set-

tings, was dramatically downregulated in Mbd2�/� DCs. We have

found that Ccl17�/� DCs display no impairment in type-2 response

induction in vitro, but display severely impaired induction of hel-

minth type-2 responses, and house dust mite allergic airway inflam-

mation, following transfer in vivo. This demonstrates that DC

secretion of CCL17 is vital for optimal priming of type 2 inflamma-

tion in vivo. Ongoing work is investigating the role of Mbd2 and its

downstream gene targets in regulating DC type-2 function in fungal

settings. These data identify methyl-CpG-binding proteins and the
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Can Immunological Advances Enhance Vaccine

Design?

380
Role of lymph node stromal cells and microRNAs in regulating

vaccine efficacy

A. Thuery, J. Hewitson, D. Lagos & M. Coles

Centre for Immunology and Infection, University of York, York, UK

Lymph nodes (LNs) are highly organised structures containing adap-

tive and innate immune cells supported by a network of specialised

stromal cells that provide the structural basis for immune cell migra-

tion, localisation and specialised microenvironments for effector

function. Crosstalk between stroma and haematopoietic cells is

important in regulating the efficacy of immune responses in part

through their plastic response to inflammation and capacity to gen-

erate specialised structures, including germinal centres (GC), during

an immune response. The mechanisms driving tissue remodelling

and GC formation in LNs are unclear. Understanding the timing

and molecular mechanisms leading to stromal cell reorganisation will

help generate novel vaccination strategies that can control and regu-

late immune responses. An adjuvant is a non-antigenic substance

that when added to vaccines, enhances the immune response to

inoculated antigens. TLR agonists have been shown to be potent sec-

ond generation adjuvants. TLR4 agonist adjuvants induce rapid LN

remodelling forming large numbers of new B cell follicles and GCs

in the LN paracortex; the molecular mechanisms leading to this re-

organisation were investigated. TLR4 activation and signalling has to

be tightly controlled to avoid uncontrolled inflammation and enable

tissue repair. miRNAs constitute a key component in a negative

feedback loop in innate immune responses. Deficiency in a TLR4-

induced miRNA leads to an altered immune response and changes

to adjuvant induced tissue remodelling. By using a simple antigen

challenge model, it was possible to determine a novel molecular

mechanism controlling LN remodelling and vaccine efficacy.

459
Early NK cell activation as a result of MPL and QS-21
combination controls the adjuvant effect induced by the human

Adjuvant System AS01

M. Coccia*, C. Herve*, C. Collignon*, K. Van Deun†, R. A. van

den Berg*, I. Van Mechelen†, A. K. Smilde‡, S. Morel*, N.

Garcon*, R. van der Most*, M. Van Mechelen* & A. M.

Didierlaurent*

*GlaxoSmithKline Vaccines, Brussels, Belgium, †Katholieke Universiteit

Leuven, Leuven, Belgium, ‡Universiteit van Amsterdam, Amsterdam,

The Netherlands

Combining immunostimulants in adjuvants can improve the quality

of the immune response to vaccines. The Adjuvant System AS01

contains both monophosphoryl-lipid A (MPL) and the saponin QS-

21 and is used in the RTS,S malaria candidate vaccine. AS01 induces

a transient activation of innate immunity, leading to increased num-

ber of activated antigen-presenting dendritic cells, but the impact of

combining MPL and QS-21 on innate immune activation has not

been investigated. We combined immunological and data analysis

tools to identify the mechanism by which AS01 activates innate

immunity, leading to improved adjuvant capability. Using a novel

statistical framework for mRNA expression analysis, we unravelled

the combinatorial effect of AS01 components and identified an

emergent early IFNc signature elicited by AS01. The IFNc response

was mediated by innate cells, including NK cells that secreted IFNc
in the draining lymph nodes (dLN) as early as 2 h after injection of

mice with AS01. Depletion strategies showed that NK cells were

essential for the development of T cell immunity. Interestingly, a

similar activation was observed in the dLN of AS01-injected maca-

ques as well as in the blood of individuals receiving AS01-adjuvanted

vaccine.

Our multidisciplinary, cross-species analysis of AS01 mode of

action shows that combination of immunostimulants resulted in the

induction of novel pathways associated with improved vaccine

response. It also highlights a key role for early NK cell activation in

AS01 adjuvant effect, providing novel hypotheses on the contribu-

tion of this adjuvant in the protection conferred by the AS01-adju-

vanted vaccine in humans.

703
Dendritic cell vaccination for melioidosis: in vivo imaging and
immunogenicity

I. J. Thompson, C. A. Rowland, F.-S. C. Helen, C. C. Graeme & E.

D. Williamson

DSTL, Salisbury, UK

Burkholderia pseudomallei is a Gram-negative intracellular bacterium

and the aetiological agent of melioidosis, which has a mortality rate

as high as 50%. Currently there is no vaccine for prophylactic or

therapeutic use and treatment relies on antimicrobial therapy, which

often fails to clear the bacterium. Dendritic cells (DCs) link innate

and adaptive immunity and are crucial for shaping immune

responses, particularly T cell responses. Dendritic cell vaccination is

a potential method to enhance B. pseudomallei specific immune

responses. In vivo imaging enabled fluorescently labelled DCs to be

tracked to thoracic lymph nodes with the presence of live, adoptively

transferred DCs confirmed using an imaging flow cytometer. A

B. pseudomallei-specific immune response was detected 35 days post

vaccination with significantly enhanced production of IFNc, TNF

and IL-17. We now aim to explore whether this approach can aid

antimicrobial clearance of B. pseudomallei.
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