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The NKT Cell Laboratory

Dale Godfrey

Department of Microbiology and Immunology, University of Melbourne

When immunologists refer to T cells, they
are usually talking about lymphocytes that
express T cell antigen receptors (TCRs) that
are specific for peptide antigens presented by
Major Histocompatibility Complex (MHC)
encoded antigen presenting molecules.
It is widely accepted that there are two
populations of T cells: CD4 T cells that
recognize peptide antigens presented by
MHC classII,and CD8 T cells thatrecognize
peptide antigens presented by MHC class
I. However, there is a third population,
termed “NKT cells” that do not respond to
peptide antigens and are not MHC restricted.
Instead, they represent a distinct arm of the
immune system that specifically recognizes
lipid-based antigens presented by an MHC-
like antigen-presenting molecule known as
CD1d.

NKT cells are present in most mammalian
species and their TCR specificity is
remarkably conserved, such that mouse
NKT cells can recognize lipid antigens
presented by human CD1d and vice versa.
This conservation over ~100 million years
of evolution suggests that these cells must
play a fairly important role in the immune
system. We now know that NKT cells
can recognize lipid antigens derived from
various types of bacteria, parasites, fungi,
pollens and house dust extract, as well as a
range of self-lipid antigens. When activated,
NKT cells can abundantly produce a broad
range of cytokines such as Interferon-y,
Interleukin-4 (IL-4) and IL-17. Moreover,
they produce these cytokines within minutes
to hours of antigenic challenge, which puts
their peptide-MHC reactive T cell cousins
to shame. Accordingly, NKT cells are
implicated as key players in a broad range of

LtoR: Adam Uldrich, Garth Cameron, Marcin
‘Marty’Ciula, CatarinaAlmeida, Nick Gherardin,
Fiona Ross, Rhiannon Clanchy, Daniel Pellicci,
Dale Godfrey. (Not present: Kirsty MacPherson,
John Waddington, Huey-Fern Koay, Ben
O’Sullivan)

immunological settings, including infection,
allergy, asthma, cancer, atherosclerosis and
allograft rejection. Just as we are starting to
develop a good understanding of these cells,
the field is getting more complicated as we
realise that there are several, functionally
distinct subsets of these cells, as well as
related T cells that are restricted to other
MHC-like antigen presenting molecules
including CD1a, CD1b, CDlc, and MRI1.
Collectively, these ‘non-conventional’ T
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EDITORIAL

We have another packed edition of the
Newsletter with fabulous contributions
by Dale Godfrey and his team and very
impressive articles by prize-winning
researchers from ASI2011.

Dale’s story is a great example of how a
fascination with basic immunology can be
translated into significant outcomes, both
in our understanding of basic immunology,
and in clinical translation. Perhaps the most
surprising part of Dale’s story is that he
could have possibly been tempted away from
research and into Chartered Accounting!
Surely he was joking about that.

I hope you have time to glance through the
publication listand to read the articles by the
prize-winners, they attest to the incredible
variety and quality of the research being
conducted by ASI members — I personally
find it very inspiring.

Finally, welcome to our two new Student
Representatives. I know the future of our
Society, and immunology in general, looks
promising when our students prefer to
communicate in limericks.

Simon Apte
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ASI| STubenT NEWS

Hi Everyone,

Welcome to the first edition of the student
news for 2012. Firstly, we’d like to say
a big thank you to the previous student
representatives Kiwi Sun and Kate Parham
and their committee for their fabulous work
over the last year to bring us the awesome
student function at the ASI Adelaide
Conference. We all had a blast!

We’re already very excited about the
upcoming 42nd ASI Annual Meeting in
Melbourne and are particularly looking
forward to showcasing Melbourne at the
student function. We want to make sure this
event is as fun as possible so if you have any
ideas about how to make this an unforgettable
night please let us know. Any suggestions
can be sent to marchingo@wehi.edu.au or

maria.demaria@monash.edu.au.

Stay tuned for news about this and other
student events by joining the student
Facebook group, “Student Members of the
Australasian Society for Immunology”.

Finally, as your student representatives
for 2012, we’d like to give you a little
introduction about who we are and what we
do. Given how pumped we are already for
the ASI 2012 Conference, we decided what
better way to do this than through limerick?
So here goes ....
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There once was a student named Julia
Who found cell expansion peculiar

T cell division

She gauged with precision

Cessation vs death did not fool her

A PhD student named Maria
Had a wonderful idea

Cell surface organisation
Drove her to procrastination
Tetraspanin function? Mamma mia!

Julia Marchingo & Maria Demaria
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The NKT Cell Laboratory, cont.

cells, some of which are CD4+, some CD8+
and some CD4-CD8-, can represent up to
20% of human PBMC. Without realizing it,
immunologists and clinicians have probably
been studying these cells for many years as
part of standard T lymphocyte assays.

How did my lab end up in this area of
research?

I am occasionally asked this question, and
the answer is that it all started long ago. As a
PhD student in the late *80s, I started out in
the field of intrathymic T cell development
under the supervision of Richard Boyd at
Monash University. My PhD project was
about thymic stromal cell diversity and
stromal cell molecules that regulated T cell
development. Perhaps surprisingly, I made
it through the PhD in just over three years,
with much credit to Richard who kept me on
track when the lure of a career in chartered
accounting or management consulting
occasionally distracted me. A very important
lesson that I learnt way back then is that if
two cells appearto be different, they probably
are, and you won’t have much chance of
understanding them if you keep lumping
them together. This shaped much of my
future research. I embarked on a brief, one-
year postdoctoral stintat Hoffman La-Roche
in New Jersey followed by a 3-year run at
DNAX Research Institute in California under
the supervision of Albert Zlotnik. Over this
time, my focus shifted from thymic stromal
cells to early CD4-CDS8- (double negative,
DN) thymocyte development, and my claim
to fame (sort of) was mapping a 4 step
pathway (imaginatively termed DN1-DN4)
that these cells followed as they rearranged
and expressed their TCR genes. Whilst
working with DN thymocytes, the Zlotnik
lab was also very interested in a population
ofmature DN T cells that expressed CD3 and
either yd or afTCRs. The latter cells, which
were called afDN cells, were receiving
very little attention in the literature in those
days but we were intrigued by the fact that
they produced an abundance of cytokines
including IL-4, IFN-y, TNF and they also
expressed some Natural Killer cell markers
such as NK1.1. They looked very different
from other T cells.

Upon my return to Australia, 1 took up
a postdoctoral position at the Centenary
Institute in Sydney under the supervision of
Roland Scollay. I wanted to carve out my own
niche in the field of T cell development, but
this was difficult because Roland's existing
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projects spanned most aspects of this field.
However, he had left out one cell type in
his research agenda ... DN T cells. Thus,
these cells formed a key part of my NHMRC
grantapplications, my research projects, and
ultimately, my research career (atleastup till
now). Alan Baxter started at the Centenary
Institute the same week that I did. We hit it
off straight away, which was fortunate as we
both found ourselves as essentially the sole
inhabitants of the new Centenary Institute
building, which had only just opened when
wearrived. Bothrecognizing the importance
of collaboration, we joined forces, which
was quite fortuitous as we soon discovered
that NOD mice (Alan’s field) had a selective
deficiency inafDN T cells (my field) and that
this was linked with diabetes susceptibility.
We were both hooked and this provided some
ofthe earliest insight into the fact that afDN
T cells were functionally distinct from other
T cells in an important disease model, which
highlighted their therapeutic potential. We
were unhappy with the name ‘afDN T cells’
and alternative names that were creeping into
the literature, such as NK1.1+ T cells, were
no better. After much debate, and unable to
agree on “Godfrey-Baxter cells” or “Baxter-
Godfrey cells”, we ultimately settled on
“NKT cells”. Despite the assertions of one or
two of my witty colleagues, this does NOT
stand for “Not Kwite T cells”.

I returned to Melbourne to set up my
“NKT laboratory” at Monash University,
Department of Immunology in 1997, where
I worked for six years, and gradually built
up a team of talented PhDs, postdocs and
RAs. While my ‘NKT cell niche’ was now
becoming well established, I continued to
study conventional T cell development, and
forged several valuable new collaborations
including Tim Cole, Richard Boyd, and
Andreas Strasser, investigating the factors
that regulate intrathymic positive and
negative selection. Anew collaboration with
Mark Smyth at this time was a major factor
in shaping my research directions over the
years ahead. Mark, a leader in the field of
tumour immunology and I found a common
interest in understanding how NKT cells
respond to cancer. These studies helped
demonstrate the great immunotherapeutic
potential of NKT cells in this disease and this
became an important focus for both of us. This
resulted in my teaming up on an NHMRC
program grant with Mark, Joe Trapani and
Ricky Johnstone at the Peter MacCallum
Cancer Center, a grant that is now in its third
iteration and going strong. These studies

have evolved into some exciting pre-clinical
and translational studies with NKT cells in
mouse and human cancer, including more
recent members of our NHMRC program at
the Peter Mac (Miles Prince, David Ritchie,
Paul Neeson).

In 2003, I took the NKT laboratory ‘across
the Yarra’ and moved my lab from Monash
to University of Melbourne, Department
of Microbiology and Immunology, where I
am currently based and looking forward to
being a founding member of the new Peter
Dobherty Institutein2014. Here, I have added
several terrific new collaborations that have
influenced my research projects over the
last few years. In particular, I have been
fortunate to enter into collaborative studies
with Jamie Rossjohn (Monash) and Jim
McCluskey (UoM). Using protein chemistry,
molecularimmunology and crystallography,
these guys have been making great progress
in understanding TCR-peptide-MHC
recognition and we soon realized that
there was a great opportunity to apply this
approach tounderstanding glycolipid antigen
recognition by NKT cells. This has been
instrumental in helping us understand the
fundamental feature that defines NKT cells
and distinguishes them from other T cell
types —that is, CD 1d-restricted lipid antigen
specificity. This has shown us how the same
basic afTCR complex that is normally
associated with peptide-MHC recognition,
can confer reactivity to such distinctantigenic
targets as lipid antigens presented by CD1d.
Furthermore, this work is informing us
about the molecular constraints that govern
self and foreign lipid antigenicity, and TCR
diversity within the NKT cell family, and
extending to the broader family ofnon-MHC
restricted, innate-like T cells including: y6 T
cells,CD1la, CD1b, CD1c-restricted T cells,
and MR1-restricted MAIT cells. One thing
that I am becoming increasingly certain of:
the more we look, the more we realize how
much we don’t yet understand in the field
of immunology!

While I have mentioned some of my key
collaborators that have influenced my
research directions, it goes without say that
these studies could never have progressed
without the fantastic and tireless efforts of the
many Honours and PhD students, postdocs,
and research assistants that I have worked
with in my team, and my collaborators
teams, over the years since my return to
Australia. There are too many to mention
here, but I am extremely grateful to all of



them. I would like to mention one person,
Dr Jared Purton, whose burgeoning research
career was tragically cut short when he was
killed in a car accident two years ago while
working as a senior postdoc in San Diego.
Jared undertook a very successful honours,
PhD and first postdoc appointment under
the supervision of Tim Cole and myself.
He was well on his way to running his own
independent team while working at Scripps
Research Institute. He was a great scientist,
a lovely fellow, and he is sadly missed.

Foralittle more detail on some of the current
projects underway in ‘The NKT cell lab’, I
will hand it over to the individuals that make
up the current team, who can be seen day
and night slaving away at the bench in the
NKT laboratory.

Catarina Almeida, PhD student

I am conducting a PhD under the co-
supervision of Dale and Dr Adam Uldrich.
I completed Biochemistry (2007) at the
University of Lisbon, Portugal where I
developed a big interest in immunology,
consequently, pursued the objective to
do a MSc thesis in one of the two best
Portuguese research institutes in this field
—Instituto de Medicina Molecular (IMM),
at the Faculty of Medicine in Lisbon — the
Cellular Immunology Unit directed by Dr.
Luis Graca, being also an external group
from Instituto de Gulbenkian para a Ciéncia
(IGC). There I focused on the plasticity and
modulation of Type I NKT cells in immune
mediated diseases, recurring to animal
models of asthma and multiple sclerosis.
After two years of lab work I decided to
chase a PhD down to Australia with one of
the most well known groups in the field of
NKTs. So, now I am trying to understand
how Type II NKT cells recognize, interact
and respond to CD1d bound to different
glycolipids. Although I'm still chasing just
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a few dots on a dot plot, my approach has
a strong biochemical component as I try to
express and refold several Type I TCRs. One
of my non-lab favorite activities is kayaking.
InPortugal I was the national vice-champion
of sea kayaking. Here in Australia I paddle
for Ivanhoe Northcote Canoe Club doing
some marathons and adventure races. I am
also the Vice-president of SPASIM, the
postgraduate student association for the Dept
of Microbiology and Immunology.

Garth Cameron, PhD student
e ttu

I completed a Bachelor of Science
(Biotechnology) at RMIT before moving
over to the University of Melbourne in
2009 to do Honours in the Godfrey lab. I
am currently in the third year of my PhD
investigating therange of different glycolipid
antigens recognized by the NKT cell TCR,
with a focus on tumour-associated glycolipid
antigens. I am interested in the way the NKT
cell functional response can be modulated by
modifications in glycolipid structure, which
particular glycolipid antigens are important
in tumour recognition, and identifying how
sequence diversity within the -chain of the
semi-invariant NKT cell TCR participates in
glycolipid antigen specificity.

Marcin Ciula, Research Assistant & Lab
Co-ordinator

I am Monash graduate having completed
my Honours project in Dr Ashley Mansell’s
group on TLR STAT3 signaling in 2008. I
joined the Godfrey lab in 2009 working as

aresearch assistant under the supervision of
Dr Sumone Chakravarti. As of this year, |
work directly for Dale as aresearch assistant
and lab co-ordinator. My research work
has encompassed various facets of NKT
cells using in vitro and in vivo experiments
to study their development and function,
including their role in regulating EAE. More
recently, alongside Daniel Pellicci, my work
hasalsoinvolved antigen recognition by NKT
TCRs. In addition to my research, my work
involves managing the regulatory, safety,
training and everyday running needs of the
laboratory as well as working with a great
group of scientists.

Rhiannon Clanchy, Honours student

W

-
F-b.ll

The field of immunology first captured
my interest in late high school while I was
undertaking VCE Biology. It developed into
a passion during my undergraduate degree
at the University of Melbourne, an institute
where [ was fortunate enough to be exposed to
many aspects of immunology and a variety of
research projects. As aresult, my fascination
with immunology grew and, therefore, it is
notsurprising that I find myselfcompleting an
Honours degree inajoint venture between the
Godfrey and Doherty/Turner labs to employ
a retrogenic mouse model to explore the
development and functional characteristics
of three distinct types of NKT cells. Thus
far, this has been a fascinating and thrilling
introduction to research science and one I
hope to continue into a PhD and hopefully
a career as an immunologist.

Nick Gherardin, PhD student

After completing
a Bachelor of
Biomedicine at
the University
of Melbourne, I
developed a keen
interest in human
disease, and
particularly the role
ofthe immune system.
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I pursued this interest during an Honours year
last year, and have recently started my PhD.
I'am currently a member of two laboratories
— both the Godfrey Lab at the University
of Melbourne, as well as the Haematology
Immunology Translational Research Lab
(HITRL) at the Peter MacCallum Cancer
Centre. My project focuses on studying
the role of unconventional T lymphocyte
subsets in the setting of cancer. My work in
the Godfrey Lab involves characterisation
of MAIT and CD]1-restricted human
lymphocyte subsets across phenotypic,
functional and molecular levels, while
HITRL allows me to translate this knowledge
into the disease setting, with a focus on
multiple myeloma. Working at the interface
between fundamental immunology research
and translation to the clinic is a particularly
exciting aspect of my work.

Dale Godfrey, Head of NKT cell laboratory
at University of Melbourne

NHMRC Senior Principal Research
Fellow and Vice President 2012/incoming
President for the Australasian Society for
Immunology

Hui-Fern Koay (Fern), PhD student

My research experience started in the Peter
MacCallum Cancer Centre, working in
conjunction with the Godfrey lab, where
we explored the potential responses of T
and NKT cells induced by activated B-
chronic lymphocytic leukemic cells. With
that I received my Honours degree from the
University of Melbourne in 2011, and I am
now excited to commence my PhD studies
in the Godfrey Laboratory, co-supervised
by Dale and Dr Jamie Rossjohn at Monash
University. | am interested in the molecular
constraints that govern foreign versus
self-lipid antigenicity, and the functional
outcomes of NKT cell activation by distinct
types of lipid antigens. Hence my PhD project
will employ a combination of cellular and
molecular approaches to investigate how
distinct NKT cell types respond to a broad
range of self and foreign lipid antigens.

Kirsty MacPherson, Research Assistant

I have been a member of the NKT lab
since 2009, when I signed on as a research
assistantunder the supervision of Dr Sumone
Chakravarti, working on functionally
distinct subsets, their role in EAE, and
(in collaboration with Steve Turner), the
epigenetic basis for their distinct cytokine
profiles. I am now working under the
cosupervision of Dale and Dr Adam Uldrich
where my primary project is exploring
the diversity of CD1d restricted T cells in
humans, including yd and a8 NKT cells.

Ben O’Sullivan, Research Assistant

A simple country lad, my science career
began when I moved to the city to study
a Bachelor of Biotechnology at Monash
University. I completed my Honours year
focusing on aetiology of Type 1 Diabetes
in 2010 with Robyn Slattery in Monash’s
Deptof Immunology. My focus was directed
towards NKT cells as a Research Assistant
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in Dale’s lab at the University of Melbourne
in mid-2011. Recently, I have once again
succumbed to the lure of tertiary education
by commencing a Bachelor of Medicine at
Deakin University in 2012. Fortunately I
am maintaining part-time RA work, and a
link with the cutting edge world of science,
in Dale’s lab which also provides a means
to support my Medicine venture. I hope to
eventually meld my research and medical
experience to actualise improved community
health outcomes.

Daniel Pellicci, PhD student

I am in the process of completing my PhD
(co-supervised by Dale and Jim McCluskey),
after having worked for many years in the
Godfrey ‘NKT’ lab where I started out as
a Research Assistant in 1999 when the lab
was still based at Monash University. [ have
worked on many different facets of NKT
cell biology, including mouse NKT cell
development and function, using in vivo and
in vitro models. A few years ago I delved
headlong into glycolipid biochemistry in
search of CD1d restricted tumour antigens
in a collaboration between Dale, Mark
Smyth, and Malcolm McConville, and more
recently [ have transformed into a molecular
immunologist, where my focus has been the
study of foreign and self glycolipid antigen
recognition by NKT TCRs at the molecular
level, working in a collaborative project
between Dale, Jim McCluskey and Jamie
Rossjohn.



Fiona Ross, PhD student

I completed a BSc at the University
of Melbourne with a Microbiology/
Immunology major. Following this I
completed my Honours year in the Godfrey
Laboratory under the supervision of Dale
and Stuart Berzins, focusing on the role
of NKT cells in the NOD mouse model of
Type 1 Diabetes. After enjoying the year
immensely, I continued on to a PhD, also
supervised by Dale and Stuart, however my
interest shifted to the interaction between
NKT cells and different types of antigen-
presenting cells. More recently, following
the flow of the lab, | have also been delving
into the role of phospholipid antigens in NKT
cell activation.

Adam Uldrich, Postdoc

After completing my undergraduate degree
at Monash University, I undertook a PhD
under the co-supervision of Dale and Richard
Boyd on the maturation of T cells and NKT
cells in the thymus. Pursuing my interest in
innate immunity [ then moved to the Peter
MacCallum Cancer Centre working with
Mark Smyth where, with the assistance of
a Doherty training fellowship, I studied the
role of NKT cells in tumour surveillance. |
am now working at Melbourne University
as a senior postdoc in Dale’s lab and in
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close collaboration with Jamie Rossjohn,
continuing my studies of NKT cells and
glycolipid immunity. I have been working in
the exciting area of cell discovery, identifying
previously unrecognized subsets of lipid-
antigen reactive NKT cells.

John Waddington, Research Assistant

B3

I have just started as a Research Assistant in
the NKT Laboratory at Melbourne University.
My previous employment has been mainly
in the Victorian Agriculture Department
where [ worked in cell culture and virology
and gained extensive experience in culturing
primary cell cultures and continuous cell
lines, animal virus production, protein
purification and immunology. [ am delighted
to have joined such a very enthusiastic and
hard working group and I am keen to assist
and learn from other members of the team
about the important role played by NKT
TCRs in the recognition of self and non-self
recognition glycolipid antigens.

Contributions sought
for the ASI online
Immunology quiz

As part of World Day of
Immunology events, we have
developed an online
immunology quiz (see http://www.
immunology.org.au/immquiz].
html)
on the ASI website. This quiz is
targeted at the general public, but
it would be good to add a few
more questions (especially some
with an Australian flavour), and
maybe even add an “Advanced
Level”, with questions that
undergrad students might find
useful for revising for exams.
All that’s needed now are the
questions and answers.

If you would like to contribute
any multiple choice questions
for either the general quiz or an
advanced version, please send
them to Judith Greer at
j.greer@ugq.edu.au.

Below, LtoR: Dale Godfrey, Daniel Pellicci,
Rhiannon Clanchy, Adam Uldrich, Catarina Al-
meida, John Waddington, Marcin ‘Marty’ Ciula
and Fiona Ross
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Graham Jackson Memorial Prize for Mucosal Immunology

Inflammation in the Gut ‘Stresses Out’ Secretory Cells

Sumaira Z. Hasnain

Immunity, Infection and Inflammation Program, Mater Medical Research Institute and the University of Queensland

I'wouldlike to thank the editor for inviting me
to contribute to ASI newsletter and allowing
me to share our recent work at the Mater
Medical Research institute.  would also like
to take this opportunity to thank the ASI for
awarding me the Graham Jackson Mucosal
Immunology Prize for this work which I
presented at the ASI annual conference in
December 2011.

I have always had a keen interest in
gastrointestinal inflammation and during
my Medical Biochemistry degree I became
fascinated with the host-parasite relationship.
What distinguishes parasites from other
modes of life is its adaptive interaction with
the host, where both are concerned with their
own survival. How this balance between
the parasite and the host is achieved was
the initial curiosity that led me to pursue a
PhD at the University of Manchester (UK),
which focussed on exploring the role of
the intestinal mucosal barrier in nematode
(worm) infections. We discovered a pivotal
role of mucosal barrier components as
effectors that facilitate worm expulsion, and
demonstrated how the worm manipulates
the immune response to exert its effects on
the mucosal barrier in order to promote its
own survival within the host [1,2]. So after
graduating with my doctorate in December
2010 Imovedto the Mater Medical Research
Institute to Prof. Michael McGuckin’s
internationally reputed laboratory to explore
the role of inflammation in the maintenance
of mucosal barrier function.

The intestinal mucosal barrier is a highly
dynamicfirstlayer of defence thathasevolved
to be highly responsive to physiological and
immunological stimuli. In fact, the intestine
is the largest reservoir of commensal
microbiota and the impermeable extrinsic
mucus layer covering the epithelium ensures
that ourimmune system does not overreact to
the microbiota. This mucus layer is not just
“slime” butan organised extracellular matrix
containing a complex mixture of inorganic
salts, water and large glycoproteins called
mucins which determine the rheological
gel-like properties of the mucus barrier
[3]. The secretory ‘goblet’ cells within the
crypts of the intestinal epithelium invest a

large amount of energy in the production and
storage of mucins within granules, which are
then released constitutively or in response
to specific stimuli [4].

The intestinal mucin MUC2 is a large
>5000 amino acid protein synthesised in
the endoplasmic reticulum (ER) where it
dimerises before it is densely decorated
with O-glycan sugars in the Golgi. Once
secreted, there is over a 100-fold expansion
of the glycosylated domains of the secreted
mucins due to hydration resulting in an
extensive organised network within the
mucus layer. MUC2 requires the biosynthesis
of 31 N-glycans and contains 215 cysteines,
therefore it is not surprising that it presents
a substantial challenge for correct folding
in the ER. Interestingly, a proportion of
all proteins misfold during biosynthesis
and with an increase in the complexity of
the protein there is an increase in protein
misfolding. However, secretory cells such
as goblet cells with a high throughput of
complex protein synthesis have evolved
mechanisms to cope with protein misfolding
by initiating the unfolded protein response
(UPR). Consequently, resolving ER stress
by decreasing protein synthesis, facilitating

folding and degrading misfolded proteins
through the ER associated degradation
(ERAD) pathway [5]. During inflammation
there is an increase in the demand for the
production of mucins which can lead to
an increase in protein misfolding and ER
stress, and chronic ER stress can trigger
inflammation [6].

ER stress has been linked to the
pathophysiology of several diseases
including autoimmune diseases such as
diabetes and spondyloarthropathy as we
reviewed recently [6]. We have proposed

L-R: Penny Jeffery, Ran Wang, Alice Chen, Sumaira Hasnain, Indrajit Das, Mike McGuckin, Thu
Tran, Kirsten Gerloff, Yong Sheng
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that protein misfolding and ER stress in
intestinal secretory cells is a significant
contributor to inflammatory bowel disease
(IBD). Data from several murine models
unequivocally demonstrate that intestinal
secretory cells are susceptible to ER stress
due to high rates of protein biosynthesis, and
that environmental ER stressors, mutations
in secreted proteins, alterations to their post-
translational modifications and disturbances
to the UPR can perturb homeostasis leading
to colitis. Therefore, understanding and
modulating cellular ER stress during
inflammation has therapeutic potential for
IBD. In collaboration with Chris Goodnow
and the Australian Phenomics Facility Mike
McGuckin’s laboratory was the firstto report
and fully characterise the Winnie mouse
model [7,8], where misfolding of the Muc2
mucinin gobletcells dueto asingle missense
mutation is the initiating event leading to
spontaneous colitis. The accumulation of
misfolded Muc2 in the ER, results in the
initiation of the UPR and ER stress leading
to a reduction in fully formed glycosylated
mucin production and therefore a depleted
mucus layer. The diminished mucus barrier
could result in exacerbating inflammation,
not only due to increased foreign toxin
and antigen exposure but also because of
the commensal flora coming into contact
with epithelium (Figure 1). The Winnie
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mice develop complex Th1/Th17 immune
response akin to that observed in ulcerative
colitis, and it is clear that inflammation
plays an important role in exacerbating
the pathophysiology. RaW mice (Winnie
mice crossed with immunodeficient Ragl
knockouts) develop innate inflammation
but have reduced colitis, and treatment
of Winnie mice anti-inflammatory drugs
which is common practice in IBD reduces
ER stress, restores mucin production and
ameliorates colitis.

Deciphering the fundamental issue of
whether the initiation of ER stress is a
primary or secondary event which leads
to inflammation is challenging. However,
another way of dissecting this “chicken
or egg” question is to ask where and how
ER stress intersects with inflammation.
Using the Winnie model and an in vitro
intestinal secretory cell model we have we
have uncovered a novel role for the colitis-
associated pro-inflammatory cytokines, [FNy
andIL-17,ininducing ER stress and arole for
the regulatory cytokine IL-10 in suppressing
ER stress. IFNy and IL-17 induced XBP1
splicing, which is a direct measure of the
activity of the UPR endonuclease IRE1
activated by ER stress and this was abolished
when cells were concomitantly treated with
IL-10. Importantly, IL-10 also alleviated ER

Diminished mucus barrier

"r'— ER stress im
Goblet cells

P gz ¥

adlt
=
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stress caused by the N-glycosylation inhibitor
tunicamycin which causes proteinmisfolding.
Wehave discovered thatIL-10 suppresses ER
stress by altering the ER microenvironment,
enhancing the degradation of misfolded
proteins and promoting the correct folding
of MUC?2, and its successful exit from the
ER, O-glycosylation and secretion into the
mucus layer.

Corroborating these in vitro observations,
blocking IL-10 signalling in vivo in Winnie
mice, in which mucin misfolding initiates
ER stress and colitis, rapidly exacerbated
inflammation and ER stress including
increased accumulation of misfolded Muc2.
This suggested that IL-10 might not only
control inflammation, but also directly
suppress ER stress. Strikingly, Winnie mice
haplosufficient for IL-10 and IL-10"" mice
carrying a single Muc2"" allele developed
very severe inflammation through all regions
of the intestine.

Overall, this study highlights new insights
into how ER stress arises and how it
is integrated with inflammation. Anti-
inflammatory therapy is one of the most
common treatments for IBD illustrating
that ongoing immunosuppression in the
face of chronic inflammation is important.
However, broad immunosuppressive



therapy leads to secondary complications
by compromising immunity to infections.
Therefore, understanding the nature of
ER stress and the inflammatory cues that
contribute to ER stress such as those defined
in this study will lead to the development
of specific and appropriate drugs and
biologicals.
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Mucosal Immunology Poster Prize
Supported by Jomar Bioscience

Winner: Marcus Robinson
Malaghan Institute of Medical Research, New Zealand

ASI 2011, held in Adelaide last December,
was my first international conference. [ was
pleased to find that students, post-docs and
established scientists are willing to discuss
their work before it is available in the
literature. Thank you, organisers, for a full
and informative meeting. I also thank Ian
and Rodney at Jomar Biosciences for the
Mucosal Immunology poster prize.

I am a PhD candidate under the supervision
of Prof. Graham Le Gros at the Malaghan
Institute of Medical Research. Incollaboration
with Dr Ali Hodgkinson at AgResearch, we
have set out to elucidate: i) Why goat milk
may be a weaker allergen than cow milk;
and i1) How CD4+ T cells contribute to the
post-sensitization phase of food allergy. The
poster I presented at ASI 2011 focussed on
the latter, examining the role of CD4+ T
cells and IL-3 in the generation of intestinal
priming that results in oral allergen-induced
diarrhoea.

We used a murine model of intestinal
anaphylaxis (1), in which mice are
first sensitized to ovalbumin (OVA) by
intraperitoneal injection of OVA plus Alum
adjuvant, then orally challenged with OVA.
This induces an allergic response in the
intestine, resulting in transient, mast cell-and
IgE-dependent diarrhoea (1).

One ofthe intriguing aspects of this system is
that at least two oral allergen challenges are
required before mice present with diarrhoea.
That is, there is an oral priming process
that precedes disease elicitation. Previous
investigations have suggested a role for
CD4+ T helper type 2 (Th2) cells in oral
allergen hypersensitivity (2-5). Therefore,
I tested the hypothesis that CD4+ T cells
are required to generate gastric priming. To
address this, CD4+T cells were depleted with
GK1.5, and this prevented both mastocytosis
and allergic diarrhoea. When CD4+ T cells
were replenished, allergic diarrhoea began
to develop. The converse, however, did not
appear to be true — if CD4+ T cells were
depleted following established allergic
diarrhoea, most mice remained susceptible
toallergen-induced diarrhoea. These findings
suggest that at least two components are
involved in the intestinal allergic response;
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CD4-dependent priming and |
susceptibility to the development
of allergic diarrhoea, and CD4-
independent disease maintenance.
These results may explain, at
least in part, why desensitization
strategies can require multiple
doses over a significant period of
time — if IgE-loaded mast cells
can be repeatedly activated in the
absence of allergen specific Th2
CD4+ T cells, there is a potential
disconnect between adaptive tolerance (loss
ofallergy-promoting CD4+ T cell and B cell
function) and the loss of clinical reactivity.

Finally, we addressed the mechanism by
which CD4+ T cells induce mastocytosis in
the small intestine. IL-4 and IL-9 knock-out
mice are protected from the development
of allergic diarrhoea(2, 6), and along
with IL-3(7) these cytokines contribute to
helminth-induced intestinal mastocytosis(8,
9). We asked whether IL-3 also contributes
to mastocytosis driven by oral priming
to OVA. Following oral challenge, mice
deficient in IL-3 had fewer mast cells in the
small intestine than wildtype mice, and were
protected from allergic diarrhoea. However,
IL-3"mice, like IL-9""mice (2), still showed
signs of oral priming (including increases in
serum IgE over mock-challenged mice). We
are currently investigating the possibility that
IL-3, inaddition to augmenting mastocytosis,
promotes the development of functionally
specialised pro-allergic intestinal mast
cells. We hope to have the answer soon.
If you are at the New Zealand ASI branch
meeting, perhaps I’ll be able to tell you then.
Otherwise, [ hope to get to the conference in
Melbourne and see what will be happening
in Australasian immunology in 2013.
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Major Poster Prize Winner

People in research always say “join one or
two professional societies and go to their
annual meetings, it is always good for
networking because you never know when
you need help and collaboration.” I cannot
agree more. | joined ASI as my first ever
professional society in my Honours year in
2006 and since then, I have been involved in
organizing our state student events, attended
the annual meetings and I even co-organized
the ASI student function in 2011 where I
made a lot of friends and gained advice and
mentorship for my research project.

Last year, it was easy enough for me to
attend the annual meeting as it was held in
my home town, Adelaide. In the 5-day ASI
annual meeting, I presented my PhD work
in the Allergy poster session on the second
day and my poster was awarded one of the
top student presentation prizes.

The focus of my PhD is the regulation of
allergic inflammation. In my studies, I aim
to investigate new therapeutic approaches to
tackle mild to severe allergic inflammation
which currently affect 20-25% of the
population world-wide and result in AU$7
billion medical costs annually. Literature
well describes that allergic inflammation is
initiated by the presence of allergens, which
is then presented by antigen presenting cells
and T-helper cells for the subsequent B cells
production of specific IgE antibodies to
trigger mast cell activation. As important,
endothelial cells (EC) lining the inside of
blood vessels control the recruitment of
leukocytes from the circulation as well as
vaso-permeability which leads to leukocyte
emigration to the sites of inflammation. This
mechanism of leukocyte recruitment by
ECs is adhesion molecule-dependent. For
example, P-selectin is expressed by ECs
within minutes of exposure to histamine and

A

EC
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promotes the immediate increase in leukocyte
tethering and rolling along the vasculature
which then allows the circulating leukocytes
toreduce their velocity prior to firm adhesion
and transmigration. Precisely, how P-selectin
is expressed on ECs within the immediate/
early stages of allergic inflammation and
whether regulation of P-selectin surface
expression can attenuate this disease is yet
to be determined.

Under the supervision of Dr Claudine
Bonder in the Vascular Biology and Cell
Trafficking Laboratory at the Centre for
Cancer Biology, Adelaide, South Australia,
we are investigating whether sphingosine
kinase (SK) is a key regulator of allergic
inflammation via its control of P-selectin
expression. SK is a lipid kinase which
catalyses the phosphorylation of sphingosine
to form sphingosine-1-phosphate (S1P). Both
SK catalytic activity and the product S1P
are important to determine cell fate, such as
proliferation, survival and activation.
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In April, we published ‘Rapid histamine-
induced neutrophil recruitment is sphingosine
kinase-1 dependent’ in Am J Pathology.
Briefly, we have shown thathuman umbilical
cord endothelial cells (HUVEC) rapidly
express surface P-selectin within five minutes
ofhistamine exposure which mimics the early
phase ofallergic inflammation where the ECs
areactivated for initial leukocyte interactions
(Figure 1). Inhibition studies using specific
inhibitors antagonize either SK or its pathway
exhibited a decrease in histamine-induced
P-selectin surface expression. To examine
the biological function ofhistamine-induced
P-selectin by HUVECs, we utilized a
parallel plate flow chamber (in vitro system
mimicking the interactions of blood cells and
ECs under shear stress). Our results show
that 5 minutes of histamine perfusion causes
a significant increase in leukocyte rolling
events on HUVEC:s per field of view under
flow, and such histamine-induced rolling
events were attenuated when HUVECs were
pre-treated with either P-selectin blocking
antibody or SK pathway inhibitors (SKi or
DMS). This observation is important as P-
selectin is well described to be responsible
for rapid leukocyte recruitment during
allergic inflammation. Thus, abrogation of
P-selectin expression by HUVECs may be
one of thekeysto controlling an inflammatory
response.

To investigate our hypothesis in a more
complex biological system, we used our
scientific and social networking advantage
to collaborate with A/Prof Michael Hickey
and his team for in vivo mouse model at
the Medical Centre of Monash University,
Melbourne (that’s why becoming a member
of a professional society is important!). We
examined the effect of SKi treatment for
histamine-induced leukocyte recruitment
using the 2-photon intravital microscopy.
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Arole for SK in allergic inflammation. In (A), endothelial cells (EC) form a tight junction. In (B), allergen exposure causes mast cells
to release histamine, ECs become activated, vasodilate & express P-selectin which recruits neutrophils. In (C), histamine-induced
neutrophil recruitment occurs via histamine activation of the SK which translocates to the plasma membrane to convert sphingoinse to

S1P and subsequent P-selectin expression.
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In a post-capillary venule of a cremaster
muscle of anethesized mice, leukocyte
rolling numbers in response to histamine
superfusion was increased significantly at
the peak of 5 minutes post perfusion. Then,
therolling events subsided gradually to basal
levels overtime. By contrast, mice pretreated
with SKi by subcutaneously injection prior
to histamine perfusion exhibited a reduction
in leukocyte rolling when compared to
controls.

Future direction of this project is to focus
on new therapeutic approach to treat and
preventallergic inflammation. Fingolimod s
an oral pro-drug interfering the SK pathway
and has been approved in clinical use for
patients with multiple sclerosis. In addition
to Dr Claudine Bonder’s supervision, I am
currently getting advice from Dr Michele
Grimbaldeston (Centre for Cancer Biology,
Adelaide; present SA/NT State Councillor
of ASI) for the animal models of passive
cutaneous anaphylaxis and histamine-
induced local inflammation with the
treatment of Fingolimod. Our ultimate goal
is to combat allergic inflammation by using
small molecule treatment. The significance
of this study will help reduce anaphylaxis
caused mortality, reduce the massive medical
cost and increase quality of life.

Finally, as a second year PhD student, [ truly
understand and agree that having a good
scientific and social network does help me
a lot with my research project. Although
I still have a mile to go till the end of my
PhD journey, I appreciate all mentors and
collaborators who have contributed and will
continue to contribute to my research road. Of
course, I thank the little black furry fellows
(in the photo with me) who are “involved”
in my experiment too!

ICB Online Manuscript
Submission

Online manuscript submission for

Immunology and Cell Biology now

available via:
http://mc.manuscriptcentral.com/icb

All manuscript submissions to ICB should
in future be made online via this web site
to speed up the reviewing and acceptance
of manuscripts.

Gabirielle Belz, Editor-in-Chief
Immunology and Cell Biology
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Australian Biosearch Poster Prize
Bone marrow gene therapy following non myeloablative

pre conditioning to induce immune tolerance

Zeyad Nasa
The Autoimmunity and Gene Therapy Laboratory, Department of Immunology, The
Alfred Hospital Medical Research Precinct (AMREP), Monash University

To begin with, [ would like to thank the ASI
and the newsletter editor for giving me the
opportunity to briefly describe my winning
poster. I was one of the lucky ones to have
been awarded the Poster Encouragement
Award at the 41st meeting of the Australian
Society for Immunology in Adelaide (Nasa,
Chung J. etal. 2011). The work presented in
the poster is part of my PhD study carried
out in the Autoimmunity and Gene Therapy
Laboratory (AGTL) at the Department of
Immunology, Monash University. The AGTL
is headed by Associate Professor Frank
Alderuccio who has had a long-standing
interest in understanding mechanisms of
tolerance and developing novel strategies for
the treatment of autoimmune disease.

Autoimmune diseases such as multiple
sclerosis, type 1 diabetes, systemic sclerosis,
and rheumatoid arthritis are characterized
by a chronic adaptive immune response
that targets self-antigens and leads to
clinical pathology. Current treatments of
autoimmune diseases are often non-specific
and do not address the cause, but aim to
reduce symptoms and they may be associated
withunwanted side effects. Multiple sclerosis
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(MS) and its animal model experimental
autoimmune encephalomyelitis (EAE) are
autoimmune diseases of the central nervous
system and used as experimental models in
our laboratory to develop a gene therapy
approach to the treatments of autoimmune
diseases with known autoantigens. The
gene therapy approach involves the use
of a retroviral vector to introduce defined
self-antigens into bone marrow stem cells of
donor animals and transferred into recipient
mice (Figure 1).

The concepts revolve around the notion
that gene therapy can be used to promote
immunological tolerance and that this may be
usedinaclinical setting to treat autoimmunity.
The underlying protocol would be similar to
that currently used to cure children with X-
linked SCID in which retrovirus encoding
the cytokine common gamma chain is used
ex vivoto transduce autologous bone marrow
prior to re-transfusion (Chinen, Davis et al.
2007; Aiuti, Cattaneo et al. 2009).

Wehavepreviously shownthattransplantation
of bone marrow (BM) cells transduced with
retrovirus encoding the myelin autoantigen

Figure 1: Experimental overview of
genetic manipulation and transplanta-
tion of bone marrow cells.

(1-2) Retroviral constructs encoding
defined autoantigen and tagged with
green fluorescent protein (GFP) is
used to produce infectious retrovirus
particles. (3) Isolated bone marrow cells
(BMCs). (4) Cultured isolated BMCs
are transduced with retrovirus particles.
(5) Transduced BMCs are sorted based
on GFP expression. (6) Transfer of
sorted BMCs into pre-conditioned
mice. (7) Following 8-10 weeks, mice
are immunised with peptide to induce

disease



Myelin Oligodendrocyte Glycoprotein
(MOG) into total body irradiated mice
can prevent the initiation of EAE (Chan,
Ban et al. 2008). This work has shown the
potential of utilising BM gene therapy to
cure autoimmune diseases. However, the
undesirable side effects or use of lethal
total body irradiation remain an obstacle
for translation to the clinic, therefore the
search for a less toxic regimen is becoming
increasingly important. In my study, we
have investigated the use of Treosulfan as
a less toxic preconditioning regime and
assessed the induction of tolerance and
disease susceptibility to provide potential
clinical feasibility assessment. Treosulfan
is mainly used in the treatment of ovarian
cancer and recently used as preconditioning
regimen for allogeneic haematopoietic
stem cells transplantation in children with
haematological malignancies (Glowka,
Karazniewicz-Lada et al. 2008; Slatter, Rao
etal. 2011).

Transfer of BM expressing MOG into
myeloablated and non-myeloablated mice
using Treosulfan had resulted in molecular
chimerism and robust protection from the
induction of EAE. Of particular interest,
we find that only low levels of chimerism;
in the order of a few percent, is sufficient
to promote tolerance. We are currently
working towards unravelling the potential
mechanisms oftolerance but have previously
shown that thymic deletionis active. Whether
other mechanisms in central lymphoid
organs or periphery are active remains to be
determined. Moreover, in clinically relevant
scenario of established EAE, we could
also promote immune tolerance and long-
lasting remission with non-myeloablative
conditioning following transfer of transduced
BM, even upon subsequent rechallenge with
MOG-peptide. This work has recently been
accepted for publication in The American
Journal of Transplantation (Nasa, Chung
etal. 2012).

These results add to the growing body of
knowledge that shows immune tolerance to
defined autoantigens can be promoted by
transfer of genetically manipulated BM. In
addition, the finding that it is also successful
with lower toxic preconditioning regimes
highlights potential clinically application
and feasibility.
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Members of the Autoimmunity and Gene Therapy Lab
LtoR: Jie-Yu Chunk (PhD student), Cai Zhank (PhD student), Frank Alderuccio
(Lab head), Zeyad Nasa (PhD student) and Amit Joglekar (PhD student)
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ASI Councillors’ News

W.A. News

The Western Australian Branch of ASI has
had two well supported visits this year.
In March, Professor JoAnne Flynn from
the University of Pittsburgh gave a very
interesting talk entitled “Latent Tuberculosis:
A moving target”. In May we had a visit
from Professor Ed Mocarski from Emory
University. Professor Mocarski’s visit was
co-sponsored by Mariapia Degli-Esposti
from the Lions Eye Institute. Prof. Mocarski
gave two talks, these were “Suppressive
impact of inflammatory monocytes on
antiviral CTL responses” and “Role of
extrinsic apoptosis and necrosis in antiviral
host defense; what cytomegalovirus
inhibitors have rendered”.

Last year the local organizing committee of
ASl organized the Perth Immunology Group
(PIG) meeting. This was a very successful
event and typically we hold these meetings
every two years. This year your committee
is trialling something new. We have teamed
up with the Combined Biological Sciences
Meeting (CBSM) to hold two immunology
sessions during this one-day meeting. The
CBSM meetings are an institution in Perth
and this will be the 22nd annual meeting.
The format is still being teased out but at
this stage there will be a national keynote
speaker, invited by ASI to speak at one of
two sessions dedicated to immunology. One
of these sessions will be given over to local
invited speakers. The other session will be
for student presentations. The immunology
sessions are at the end of the day so that we
can spill outinto the post-meeting sundowner
for drinks and nibbles. The CBSM meeting
is scheduled for 24th August. [ will provide
more details as they come to hand. If the
local AST members support this initiative,
the plan will be to hold combined meetings
with CBSM every two years, with the PIG
meetings held in alternate years.

Alec Redwood
Councillor

N.S.W. News

The 2012 combined NSW/ACT Branch
Retreat will be held on the Thursday/Friday
23/24 Augustand will again be at Craigicburn
Resort and Conference Centre in Bowral.
This year we are fortunate to have plenary
seminars from Prof. Tony Cunningham
(Westmead Millennium Institute for Medical
Research) and Dr Michele Grimbaldeston
(Division of Human Immunology, Centre
for Cancer Biology, SA Pathology) as well
as a special seminar by Prof. Tony Basten
(Garvan Institute) and a flow cytometry
update from Dr Adrian Smith (Centenary
Institute). As always, there will also be plenty
of opportunities for students and early career
researchers to present and prizes will be
awarded for the best presentations.

This meeting is always a lot of fun and a
great chance to form collaborative relation-
ships with our neighbors. We’d love to see
people there from as many institutions across
NSW and ACT as possible. The registration
site is now on line at http://www.garvan.org.
au/symposiums/asinsw

All the best until next time,
Marcel Batten
Councillor

S.A./N.T. News

Aftera very busy 2011, there are some great
events ahead in Adelaide later this year.
In November (25-28) the 6th Australian
Health and Medical Research Congress
will be held at the Adelaide Convention
Centre. Some of the participating societies
includeASMR, Molecularand Experimental
Pathology Society of Australasia, Australian
Society for Stem Cell Research, Australian
Vascular Biology Society and the Australian
Society for HIV Medicine. The line up of
international speakers is impressive with
Plenary presentations from Elaine Dzierzak
(Netherlands), Craig Logsdon (USA), Colin
Sibley (UK). For more information, please
see the advertisement in this newsletter
issue and for all those social networkers
out there, please visit the page and keep
up to date on what’s happening. The
Facebook link is: https:/www.facebook.
com/events/294241793979659/

On another note: we will soon be forming the
committee for the 8th Adelaide Immunology

Retreat (AIR) for PhD students, Honours
students and research assistants to be held
in late August/early September of this year.
An advertisement of the exact date and call
for abstracts will be sent out by email to
all SA/NT ASI members in June. Please
support this event if you are a supervisor
by encouraging your students and staff to
attend as it is a great opportunity for them
to give an oral presentation to their peers in
arelaxed environment. Another incentive is
that there will be 3 prizes conferred for the
Best Presentations given by a PhD Student,
Honours Student and Research Assistant
(at least one in each category). We are
looking forward to another great AIR event
this year. For queries or more information,
I can be contacted by email at michele.
grimbaldeston@health.sa.gov.au. We look
forward to seeing you there!

Finally, at the end of this year my term as
the ASISA/NT Branch Councillor will come
to an end. In June/July there will be a call
for nominations for the new SA/NT State
Councillor. Please look out for this and start
to consider who you would like to have as a
representative on Council for the next three
years.  have greatly enjoyed my time serving
the Society and look forward to aiding the
induction of the next Councillor.

Michele Grimbaldeston
Councillor

N.Z. News

The 2012 NZ ASI has just wrapped up in
Dunedin, and we are looking forward to
our next meeting — ASI 2013 at the Michael
Fowler Centre in Wellington, New Zealand.
Work is wellunderway planning the scientific
programme, and we are proud to have many
confirmed international speakers including
Alan Sher, Richard Locksley, Bill Paul,
Kristin Hogquist, Helen Heslop, and Takashi
Saito. The conference will start on Monday, 2
December 2013 and will be preceded by the
traditional workshops on Sunday. Presently,
our website with all of the details will be made
available. Jo Kirman and I have organized
only sunny days for the week so mark your
calendars and bring your sunscreen.

Anne La Flamme
Councillor
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Victorian News
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Much ofthe focus ofthe local Immunology
community has been organizing the
upcoming ASI Annual Scientific meeting to
be held this year in Melbourne. This meeting
isthe highlight ofthe Immunology calendarin
Australia and the Melbourne event is always
extremely well attended, with organisers
expecting over 800 registrants this year. The
line up of invited International speakers is
outstanding (as will be the local line up no
doubt) and registrations and abstracts will
soon be called for. Please keep an eye out for
more information on the conference website
(www.asi2012.org). As always, ASI will
be offering scholarships as a benefit to its
members so please watch for details about
how to apply. Given the timing of the ASI
conference, the annual Immunology Group
of Victoria meeting will not be held this year,
but IgV will contribute directly to the ASI
conference in a number of ways, including
through additional student scholarships.

There are several Immunologists coming to
Melbourne in2012 as part of the ASI Visiting
Speakers Program. Provisionally, these
include Hidde Ploegh (from MIT), Mark
K. Jenkins (Minnesota) and John Wherry
(Pennsylvania). The IgV Winter seminar is
also coming soon (August 1), with Mariapia
Degli-Eposti the invited speaker. Further
details about all these seminars will be sent
out to all members by email.

The highlight of the last few months
has been the highly successful Day of
Immunology activities held on April 26.
This event continues to grow and it is
particularly pleasing to see the interest in
Immunology being generated amongst
school students through the Immunology in
Schools competition, the public lectures and
the over-subscribed full day Immunology
program held at GTAC. Our thanks go to
the fantastic organising committee of the
Dol and to all those who volunteered to
help and/or attended the day’s activities. The
day is becoming an important element of
publicizing our discipline to the community
and it seems like it will continue to grow.

Lastly, please look out for emails from me
that publicize upcoming events and notices
of interest to local members (information
about this year’s Immunology Masterclass
are coming soon). Unfortunately, we are still
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in the process of updating the ASI and IgV
websites so these are notalways as up-to-date
as they could be, although we expect this to
be fixed soon with new website designs. If
you have any questions about ASI or IgV
events, please don’t hesitate to contact me
(sberzins@ballarat.edu.au).

Stuart Berzins
Councillor

ASI1 Secretariat
PO Box 7108,
Upper Ferntree Gully,Vic. 3156
Australia
Tel: +61 3 9756 0128
Fax: +61 3 9753 6372
Email: asi@21century.com.au

HONORARY SECRETARY’S NEWS

FIMSA conference

I had the opportunity to attend the FIMSA
Conference in New Delhi in March this
year, and was very impressed by the quality
and breadth of the immunology research
presented there. Over 600 delegates
attended and we were fortunate that the
IUIS committee members chose to also
have their meeting at the conference, as this
bolstered the program with some outstanding
presenters. There was a strong contingent
from Australia at the meeting, including
outgoing FIMSA President Prof Nick King,
Prof Jim McCluskey, Prof Jonathan Sprent,
Prof Miles Davenport, Dr Cindy Ma, Dr
Helen Thomas, Dr David Martino and A/
Prof Guna Karupiah. The meeting was also
enhanced by the presence of FIMSA patron
Prof Sir Gustav Nossal who was honoured
during the opening ceremony and made his
usual excellent contribution to questions
and discussion of the presentations. The
quality of the presentations and posters
from the local students was very impressive,
and demonstrated a focus on TB and
parasitic diseases from the region. I also
had the opportunity to participate in a panel
discussion on gender equity in immunology,
which highlighted the challenges some
countries face in terms of striving for
gender equity, and comparatively how
well Australasia is doing in this area. The
conference was followed by the Advanced
Immunology Training Course, which
also had some excellent faculty including
Prof Abul Abbas and Prof Vijay Kuchroo,
and allowed for a lot of interaction and
discussion between the young researchers
and senior presenters. I would congratulate
Prof Narinder Mehra and his team on an
excellent conference and training course, and
encourage fellow immunologists to attend
this important regional meeting in future.

First Round ASI International Travel
Awards

There were a large number of excellent
applications for the first round of the ASI
international travel awards in late April.
Judging of these awards was not complete at
the time of writing, so successful awardees
will have been notified by email in early
June, and published in the next edition of
the Newsletter.

ASI 2012 conference in Melbourne,

2-6 December

The preparations for the AST annual scientific
meeting in Melbourne are almost complete.
An excellent range of international plenary
speakers have accepted to come, and national
speakers will be invited in the coming weeks.
The meeting will be held in the outstanding
new Melbourne Convention and Exhibition
Centre on the Yarra River, right in the centre
ofthe city. Abstracts and registration are now
open (www.asi2012.org) and will close on 1st
September. Calls for applications for travel
bursaries for students and early post-docs
will appear on the website and be sent out by
email notice inthe coming months. The larger
venue will provide more opportunities for
juniorresearchers to present their work orally.
We expect it will be a fantastic meeting, and
we welcome all ASI members and fellow
immunology researchers from Australia and
New Zealand, as well as colleagues from
further afield to come and experience the
very high quality science presented and also
enjoy the great food, wine and nightlife that
this exciting city has to offer!

Rose Ffrench
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THE ASI VISITING SPEAKER PROGRAM 2012

We would like to remind you of the
opportunities to propose and host high
calibre speakers relevant to your field of
research. The program facilitates the visit
of distinguished immunologists to your
own location opening opportunities for
strengthening or initiating collaborations
for your research. We do look forward to
hearing your proposals.For details on the
process, visit the ASI website.

Scheduled visits for 2012
August 2012

Dr Pam Schwartzberg

National Human Genome Research
Institute

NIH, Bethesda, MD, USA

Hosted by Stuart Tangye, Sydney (Garvan
Institute)

Details of the tour will be provided timely
by local Councillors.

October 2012

Professor Hidde Plegh

Whitehead Institute for Biomedical
Research; Massachusetts Institute of

Technology (MIT), Boston, USA

Hosted by Jose Villadangos, University of
Melbourne

Details of the tour will be provided timely
by local councillors.

Hidde Ploegh was born in 1953 in the
Netherlands. He attended the University
of Groningen, where he obtained his
undergraduate (majors in biology and

chemistry) and master’s degrees. He
performed the work for his PhD in the
laboratory of Jack Strominger (Harvard
University) and obtained his doctorate from
the University of Leiden. He joined the
University of Cologne’s Institute for Genetics
as a junior group leader and in 1984 became
a staff member at the Netherlands Cancer
Institute, Amsterdam, The Netherlands. In
1992 he accepted a position as Professor of
Biology at MIT, Cambridge, Mass. In 1997
Hidde became the director of the graduate
program inimmunology at Harvard Medical
School, where he was the incumbent of the
Mallinckrodt chair in Immunopathology
from 1997-2005.

Hidde returned to MIT in 2005, where he
is currently a member of the Whitehead
Institute for Biomedical Research and a
Professor in MIT’s Department of Biology.
He is a member of EMBO, a corresponding
member of the Royal Dutch Academy of
Sciences and a member of the American
Academy of Arts and Sciences.

Current interests in the Ploegh Laboratory
include studies of the various tactics that
viruses employ to evade immune responses,
and the ways in which the immune system
— both innate and adaptive — distinguishes
friend from foe. The findings have illuminated
not only hostpathogen interactions, but also
aspects of protein quality control, an area
to which the lab applies chemistry-based
strategies. Other technologies include new
methods for protein labelling and for the
production of mouse models by somatic cell
nuclear transfer.

Hidde Ploegh has received multiple prizes,
including the Avery-Landsteiner Prize, the
Havinga Medal and the Meritorious Career
Award of the American Association of
Immunologists. He is the author of over
400 papers.
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Report on FIMSA Advanced Immunology Training Course

Cindy Ma

(Garvan Institute of Medical Research, NSW)

Anadvanced course onbasic and translational
immunology was held immediately following
the 5th Congress of the Federation of
Immunological Societies of Asia Oceania
(FIMSA) in New Delhi from 18-20 March.
Again, due to the generous support of ASI,
the teaching faculty had a strong Australian
contingent, consisting of Jonathan Sprent,
Miles Davenport, Rose Ffrench, Cindy Ma,
GunaKarupiah, and Nicholas King. The other
members of the teaching faculty were Abul
Abbas, Vijay Kuchroo and Ram Raj Singh
from the USA.

The advanced training course was attended
by ~75 students most of whom were selected
through an application process. The course
was run in a “residential course” format
whereby the faculty members and students
stayed atthe same location at the Institute for
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Defence Studies and Analyses. The format
of the course consisted of six lots of 1-hour
basic immunology lectures from Abul and
Vijay, followed by 1-hour lectures given by
the rest of the faculty members, spread over
the three days. The students made posters on
theirwork and on the lastday 20 students were
selected to give oral presentations, with quite
generous monetary awards presented to the
two best student posters, oral presentations
and best participant during the course.

The majority ofthe students were from India
with a few from other countries in the Asia
Oceania region. The format of the course
was informal which meant students were
able to ask questions throughout the lectures
provided by the faculty members. This
was also made easier as the lecture theater
was fitted such that students had their own
microphones.

Overall the quality of the presentations
and work performed by the students was
impressive, as were the scientific discussions
that were held throughout the duration
of the course. The one short coming, if
there had to be one, would be the lack of
“breakout” sessions to further encourage
group discussions and interactions between
students and faculty members. That said,
the schedule was quite intense, with a large
amount of topics covered, and a chance to
take a break or explore the surrounds in
New Delhi was welcomed by most of the
participants. We all found our involvement
in the teaching course to be an extremely
worthwhile experience and once again we are
grateful to ASI for making it possible.
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TRAVEL AWARD CONFERENCE REPORTS

15th International Congress of Mucosal Immunology

Maria Kaparakis-Liaskos

Monash Institute of Medical Research, Melbourne

Last July, I was fortunate to escape
the Melbourne winter and attend the
15th International Congress of Mucosal
Immunology (ICMI) in Paris. ICMI is widely
recognised as the pre-eminent conference
on mucosal immunology, and this biennial
meeting is organised by the International
Society for Mucosal Immunology. The
meeting was held in the picturesque and
historic Latin Quarter of Paris, at the
Université Paris Descartes. The location
could not have been more ideal. My daily
stroll to the conference took me along part
of the Louvre, the river Seine, across the
Pont des Arts and past the breathtaking
Parisian antique stores nestled along the
narrow streets. It was a refreshing change
from my usual one hour morning drive
across Melbourne in peak-hour traffic, to
say the least.

The conference had a total of 960 attendees
and 144 oral presentations that focused on
various aspects of mucosal immunology,
ranging from innate and adaptive immunity,
mucosal pathogenesis, epithelial cell barrier
responses of almost all mucosal surfaces,
mucosal immunity to viruses, vaccine
development, inflammatory bowel disease
(IBD), Crohns disease and anything else
“mucosally” related. There was a greater

focus on bacterial pathogenesis and innate
immune receptors compared to previous
ICMI meetings that I have attended, so the
meeting was highly relevant for me, as my
research focuses predominately on these
two areas.

The conference began with a keynote
presentation by Professor Philippe Sansonetti,
Director of the Unit of Molecular Microbial
Pathogenesis at the Institut Pasteur, amember
of the French Academy of Sciences and an
international leader in the field of bacterial
pathogenesis. Professor Sansonetti presented
unpublished findings generated using a
powerful and novel microscopy imaging
technique performed in his laboratory. This
technique enabled his team to visualise
with intricate detail the bacterium Shigella
interacting with innate and adaptive
immune cells within the lymph node of a
live animal.

I was scheduled to talk the following day
about my recent work examining the role of
the human pathogen recognition molecule
NODI1 in the induction of autophagy in
response to bacterial outer membrane
vesicles. In addition to being provided
with a travel grant from ASI to attend the
meeting and present my work, I was also
awarded one of the 16 Young Investigator
travel awards from the Society for Mucosal
Immunology.

During the five day conference, there was a
plethora of presentations from postdoctoral
fellows and distinguished laboratory
heads. Of these, there were a few notable
presentations that are worth mentioning.
Professor Warren Strober presented an
overview of the IL-12-IL-23 axis in gut
inflammation, and summarised overadecade
of his research in the fields of experimental
colitis and human IBD. Professor Richard
Blumberg discussed the key role of
autophagy in immune responses at mucosal
surfaces. Daniel Littman presented some of
his recent findings regarding the plasticity of
T cell subsets and James Di Santo informed us
ofnovel intestinal natural killer cell subsets.
In addition, I was particularly interested

in two studies. The first was presented by
Catharina Svanborg, who identified a novel
innate immune receptor called Hamlet,
which has akeyrolein cellular apoptosis and
inflammation. Secondly, Andrew McKenzie
introduced us to anew hematopoietic derived,
IL-13-producing cell, which he and others
have named the nuocyte. This cell requires
IL-25 and IL-33 signalling to expand, and
Andrew McKenzie’s research team and a
second group of researchers simultaneously
identified that the nuocyte has a key role
in the generation of Th2-induced immune
responses in vivo.

Overall, I found the quality of the science
presented at this meeting outstanding and
very informative. In addition, there were
plenty of opportunities to interact with other
delegates in the poster sessions and during
the social events. I look forward to attending
the next ICMI, to be held in Vancouver in
July 2013.

The week following the meeting, I visited
senior scientists at the Institut Pasteur: Dr
Hilde De Reuse, head of the Helicobacter
Pathogenesis laboratory, and Professor
Sansonetti. I had excellent discussions
with these scientists and members of their
laboratories. We discussed our common
interests, and both Dr De Reuse and
Professor Sansonetti gave me scientific and
mentoring advice for my future research
endeavours. Ultimately, my visit to the
Institut Pasteur resulted in strengthening
collaborations between our research groups,
and provided me with the opportunity to
organise areturn visitto the Institut Pasteur to
perform collaborative work within Philippe
Sansonetti’s laboratory.

My week at the Pasteur concluded with a
personalised tour through the apartment
of Louis Pasteur. I was amazed at the
preservation of his hand-labelled reagents,
laboratory equipmentandpersonal belongings
within the apartment, giving the impression
that he had only just been in there yesterday.
I was unaware that the Institut Pasteur was
purpose built to give Louis Pasteur sufficient
laboratory spaceto allow visiting researchers
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to conduct collaborative laboratory work
and receive training from the great scientist
himself. Ifonly we could all have a place built
for ourselves to perform research with our
friends! The tour ended in the gold mosaic
encased crypt underneath the Institute,
where Louis Pasteur is buried. Indeed, it
is a fitting burial place for the true founder
of the Institute. Finally, my week in Paris
ended with the chance to fulfil one of my
childhood dreams and a real treat, seeing
the 14th of July Bastille Day fireworks at
the Eiffel Tower.

I would like to thank ASI for providing me
with an International Postdoctoral Travel
grant that enabled me to attend the ICMI
and visit scientists at the Institut Pasteur. I
believe that the knowledge and opportunities
presented to me during this two week trip
will contribute to my future development
and research endeavours.

f Sustaining \

Membership

ASI Inc acknowledges the
support of the following
sustaining member:

 Jomar Bioscience

N

Right: Liz at Keystone Resort
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Keystone Symposium, Innate Immunity:

Sensing the Microbes and Danger Signals
Elizabeth Forbes-Blom
Malaghan Institute of Medical Research, New Zealand

The microbiome heralds anew erain medical
research; and we are now more aware than
ever before of its impact upon immunity. The
Keystone symposium, “Innate Immunity:
Sensing the Microbes and Danger Signals”,
was held at Keystone Resort from 4—9 March
2012. This conference took me out of my
scientific ‘comfortzone’as I consider myself
neither an innate immunologist nor a micro-
biome whizzkid. Yet, these all have profound
impact on our gastrointestinal allergy and
inflammationresearch as understanding how
toexploithostreceptor crosstalk mechanisms
is essential for developing interventions for
allergic diseases or IBD.

The goal of this Keystone symposium was
to “gather scientists working on innate
immunity to discuss cutting edge research on
the mechanisms that regulate the activation
of the immune system by microbes as well
as by endogenous damage signals, and to
integrate such knowledge in the context of
inflammation, homeostasis, host defence
and disease”. They achieved this goal and
the presentations throughout this conference
highlighted that whilst we understand the
initial sensing of microbes, the interplay
between recognition of commensal versus
pathogenic microbes on the host immune
system is only beginning to be uncovered.
In particular, the concurrent microbiome
meeting enhanced the opportunity for

interdisciplinary interaction, and gave
insight into how one can design and execute
studies of the microbiota in your favourite
niche (= in my opinion, to stick with point
one and collaborate with the experts, as
that 16S sequencing and bioinformatics
stuff is in a ‘league of their own’). Personal
highlights for the meeting included David
Artis’ presentation on their elegant studies
demonstrating that pattern recognition of
commensal bacteria by B cells reduces
allergic inflammation in mice and a chance
to discuss our findings with one of the great
minds of immunology, Alan Sher.

As the conference was late winter, and the
snow had not been as plentiful as it can
during the season, we were unsure what the
ski conditions would be — we Iucked out as
the Americans would say, with clear skies
and good conditions that resulted in a few
stories of black routes that should not have
been taken and some off piste action for fellow
scientists during the week. Following the
symposialheaded down the mountain and off
to Chicago for lab visits and presentations at
Northwestern and the University of Chicago.
This award enabled me to network with world
leaders in this field as well as conduct discus-
sions on future collaborations, both critical to
the success of my future career. Thank you
ASI, for making this possible.

Above: Liz at Cloud Gate, Chicago. “The Bean”is a
public sculpture by British artist Anish Kapoorand
weighs in at over 110 tons, is 66 ft long and 33 ft high. It
was created using a huge number of individual stainless
steel plates and the seamless surface is the result of
thousands of hours of polishing
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FIMSA 2012 - India Rising

David Martino

Murdoch Children’s Research Institute, Melbourne

March this year saw India host the Sth
congress ofthe Federation of Immunological
Societies of Asia-Oceania (FIMSA). Hosted
at the stunning Le Meridian Hotel New
Delhi, this conference represented a key
achievement for immunology in developing
India. About 600 delegates from 30 plus
countries around the world attended the four-
day eventthemed: Translational Immunology
in Health and Disease.

The quality of the scientific program was
commendable, featuring 10 of the most
eminent names in Immunology providing
the ‘Master Lecture’ series, followed by
symposia covering immune regulatory
networks, host-pathogen interactions,
infection and immunity, autoimmunity and
tolerance, stem cell biology and cell therapy,
vaccines and HIV.

Personal highlights included Prof Abdul
Abbas’ unique mouse model of skin
inflammation challenging traditional
paradigms of immune homeostasis initiated
by Tregs. James McClusky provided
fascinating insights into specificity of
immunity through HLA-peptide complexes
showing compelling data on Abacavir
hypersensitivity in the B5701 haplotype.
Vijay Kuchroo’s lecture on Th17 gene
networks in autoimmunity nearly evoked a
standing applause, second only in decibel
level to the announcement that Sachin
Tendulkar had achieved his 100th century
for India against Bangladesh in the Asia Cup

On the streets of Delhi
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—a feat that sent locals and cricket fans alike
into a frenzy of applause.

I was particularly impressed by the quality
of work by the young Indian PhD students
and their enthusiastic approach to networking
and question time.

A novel format this year included the
e-Poster sessions where posters were
digitally displayed on 48 inch flat screens,
perhaps the future of poster sessions on the
conference circuit, but not without its share
of IT issues.

THEME - TRANSLATIONAL IMMUNOLOGY N HEALTH AND DISEA
5 39" Annval Conference of the

This was truly an experience for a young
scientist like myselfas each morning my taxi
passed scores of the homeless and poverty to
arrive (after gun-point security checks) at the
immaculate Le Meridian Hotel. One truly got
the sense that, despite its challenges, India is
ready to pursue its place on the world stage
of immunology.

My sincere thanks to ASI for funding my
attendance at FIMSA this year.

Dinner with Sir Gustav Nossal (left) & Prof Natvig (right);
author is second from right
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World Immune Regulation Meeting-VI, Davos, Switzerland

Who could think of abetter way to recuperate
from grant writing than a trip to Europe? Just
two days after NHMRC grants were due I flew
to Switzerland to attend the World Immune
Regulation Meeting-VI in Davos, 18-21
March 2012. Davos is located in the Swiss
Alps and is the highest city in Europe. After
flying to Zurich I caught the Rhatische Bahn
train which overaperiod of 22 hours crossed
abreathtaking countryside of mountains and
lakes and climbed to~1500m above sealevel,
reaching the ski fields of Davos, the site of
the meeting.

Uponmy arrival I decided to forgo dinner and
slept for 13 hours (the combined effects of
travelling and grant writing had completely
sucked the energy out of me). The next
morning the conference commenced at
8.30am. I made it on time, bright- eyed and
cheery despite experiencing my first fall
on slippery ice (by the end of the meeting I
managed to fall five times, only one fall was
preceded by conference drinks). More than
500 people attended the conference, amongst
them only a small handful of Aussies.
Conference days were long (8.30am-~10pm)
but allowed for long lunch breaks to digest
symposia (or sleep or ski ...).

The conference itself was packed with a
broad range of topics including inflammation,
innate immune responses, effector and
regulatory cells, development of tissues and
secondary lymphoid organs, innate lymphoid
cells in the tissues and self tolerance. The
conference attracted me because there
were topics focusing on regulatory T cell
development (I was fortunate enough to get
a talk) and transcriptional regulation.

A conference highlight for me was a talk
by Kenya Honda whose recent research,
published in Science, demonstrated that
mouse colonic regulatory T cells are induced
by commensal Clostridia. Honda presented
unpublished follow-up research aimed at
translating these important findings into
humans. His group are currently optimising
a cocktail of human intestinal bacteria,
composed mainly of Clostridia, and have
demonstrated that this cocktail can induce
regulatory T cells in the colon of germ
free mice. Future studies are now required
to ascertain whether oral administration
of regulatory T cell-inducing commensal
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Erika Cretney
Walter & Eliza Hall Institute, Melbourne

Clostridia in humans can be used as a
treatment for autoimmune/inflammatory
diseases.

Another highlight was a talk by Frederica
Sallusto who presented her human Thl7
cell research (unpublished at the time of the
conference but since published in the April
issue of Nature). Using in vitro-primed and
ex vivo memory cells her team demonstrated
that Candida albicans and Staphylococcus
aureus elicit different types of T, 17 cells
that produce IL17 together with either [FNy
or IL-10 respectively. They also revealed an
important role for IL-1f in the regulation
of human Th17 cells at priming and at the
effector stage.

Following the meeting, I travelled to Paris to
visit Dr Nabila Seddiki (Universite Creteil,
Faculte de médecine Henri Mondor) to meet
researchers working on human regulatory T
cell development, and give a seminar on my
research. Dr Seddiki’s group has identified a
human counterpart of the Blimp-expressing
effector regulatory T cells that we have
identified in mice. Dr Seddiki’s research is
yet to be published, so we were keen to meet
up to compare and contrast our findings, and

Erika Cretney (left) with fellow ASI member
Stephane Chevrier on the ski slopes of Davos

set up important networks enabling future
collaboration between our research groups.
DrSeddikimade sure thatI did notleave Paris
without eating escargot (snails drenched in
garlic butter). They were delicious though
even an old boot soaked in sauce that good
would have tasted superb. [ also sampled foie
gras but stopped short of trying viande de
cheval (every man I spoke to in Switzerland
and France said they loved itbutevery woman
said they hated it — who to trust?!).

Thank you to ASI (and its paid up members)
for funding a good portion of my trip. I have
come back inspired and more motivated than
ever to continue my immunology research
and feel fortunate to have the support of a
greatsociety behind me. If only the NHMRC
would feel the same about my grant ...

Erika in Paris
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UPCOMING
CONFERENCES

15th Biennial Meeting of the European
Society for Immunodeficiencies

October 3-6, 2012

Florence, Italy

www.kenes.com/esid2012

ASI12012, 42nd ASM
December 2-6, 2012
Melbourne, Australia
www.asi2012.org

52nd Midwinter Conference of
Immunologists

January 26-29, 2013

Pacific Grove (Monterey) California
www.midwconfimmunol.org

Immuno 2013,

March 11-12, 2013
Barcelona, Spain
http://www2 .kenes.com

15th International Congress of
Immunology

August 22-27, 2013

Rome, Italy
ici2013@triumphgroup.it
www.ici2013.org

An invitation and a request

to all ASI members
to contribute copy that they think
might be interesting, useful,
historical, humorous or thought
provoking.

> We invite our student
membership to voice their
views on issues that interest
or directly concern them.

> It's our newsletter, so let’s
support it and strive to make it
even better.

» The ASI newsletter comes out
4times ayear and we welcome
your contributions.

> AND YOU COULD WIN
$200 FOR THE BEST
ARTICLE PUBLISHED IN
THE NEWSLETTER!

The Walter and Eliza Hall
Institute of Medical Research

WEHI Seminars on the Web:
www.wehi.edu/seminars/

2nd Network of Immunology Frontiers Winter School on

Advanced Immunology
Singapore, 20-25 January 2013

The NIF Winter School, co-organized by
the Singapore Immunology Network &
Immunology Frontier Research Center,
provides a unique training and networking
opportunity to young immunologists.
Sixteen International Faculty members and
50 young scientists, selected out of 200,
participated in the inaugural event at Awaji
Island in January 2012. It is intended to
organize the School on an annual basis and
to alternate the event between Osaka and
Singapore.

The second School offers five days of
intensive immunology lectures to young
researchers in January 2013.

50 participants will be selected on a
competitive basis. Participants are required
to give poster and short oral presentations.

Travel fellowships will be awarded on a
competitive basis. Accommodation will be
fully covered. Registration fee (400 SGD)
required of accepted participants.

Eligibility: PhD students and post-doc
fellows within 3 years after PhD degree.

Further information:

http://ifrec-sign-winterschool.org/index.
html
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Isolate T Cells In As Little As 25 Minutes
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