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Monash University
Department of Immunology

Gene therapy strategies to induce immunological tol erance for the
treatment of autoimmune diseases

Associate Professor Frank Alderuccio

Department of Immunology Autoimmunity lab

Room 2U28-Level 2 Monash University building
AMREP, Commercial Road, Prahran, Melbourne
frank.alderuccio@med.monash.edu.&hone: 99030281

Background

Autoimmune diseases such as type 1 diabetes argl@siclerosis are due to a fundamental
breakdown in immune tolerance. While the immursteay needs to recognise and combat pathogens,
it must also not respond or attack our own tissHesvever in approximately 5% of the population this
is what happens and an aggressive immune respenstgds which cause chronic disease and
premature death. At present there are no cureautoimmune diseases, with treatments being mainly
replacement therapy and/or immunosuppression t@darthe immune response. Devising practical
and feasible strategies to provide cures are thasfof our research.

Research Interests

Our laboratory is focused on utilising gene therapgroaches to manipulate the immune system to
direct antigen specific tolerance. Studies to dataw that this can be achieved through manipulatio
of the bone marrow compartment. Our studies utiisavo mouse models of autoimmunity that

mimic human disease to provide the best approaalddeessing new ideas and strategies.
Techniques

Our studies utilise and develop a range of teclegqacluding molecular biology, animal handling,
gene therapy, cell culture, histology and flow eptdry. These skills are useful across a range of
disciplines for future studies or employment.

Projects on offer
1. Mechanisms of immunological tolerance follownnetic manipulation of bone marrow stem cells.
Studies aimed at understanding just how toleraingerierated and implemented in this
model.
2. Induction of antigen specific T regulatory cétigprevent and cure autoimmunity
The possibility of generating cells which are ableegulate autoreactive cells offers an
exciting new approach to treating autoimmunity.

The autoimmunity laboratory will offer 1 or moreopects to motivated and enthusiastic students.

Students interested in obtaining further information or arrange a meeting
should contact A/P Frank Alderuccio

Relevant publications

ALDERUCCIO, F. CHAN, J and B.H. TOH, B.H.. 2007 Haematopoietans cell based gene therapy
as a strategy to treat autoimmune disease. Advaméasne, Molecular and Cell Therapg2), 141-
1490r contact F. Alderuccio via email to be forwarded.

Web site
http://www.med.monash.edu.au/immunology/




Monash Uni
Immunology

Receptor mediated actions of prorenin in diabetic r etinopathy
Immunology

99030359

Jennifer.Wilkinson-Berka@med.monash.edu.au
Antonia.Miller@med.monash.edu.au

BACKGROUND

Retinopathy is the most feared complication of dtab, occurring in almost all patients. Vision losq
diabetic retinopathy is due to progressive damagethe microvasculature, which involve
inflammation, endothelial and pericyte death onseéts and abnormal new blood vessel gro
(angiogenesis). These events result in vasculkatgaand haemorrhage, which obscures vision
often results in blindness. Unfortunately, currématments such as laser therapy do not pre
disease progression. Research is now focussed derstanding the underlying factors that ca
diabetic retinopathy in order to develop effectivav treatments.

bS
wvth
and
vent
ise

A variety of haemodynamic, metabolic and growthdasystems are implicated in the development of

diabetic retinopathy. One factor that has recemtention is angiotensin Il, the major end-prodofct
the renin-angiotensin-aldosterone syst&AAS). This is based on clinical studies and our report
pre-clinical models of disease that angiotensibldickadeimproves aspects of ischemic and diabg
retinopathy.

An enzyme callegbrorenin initiates the RAAS. For over 3 decades, reseaschave not understoo
why prorenin is so abundant in the circulation, endramatically increased in diabetic patienthas
been suggested that prorenin itself may cause grgtology, independently of angiotensin 1.

Over past few years, exciting new evidence has g@eadeindicating that prorenin has its own recef
called (P)RR. Inhibition of (P)RR has been showtbéobetter at protecting the kidney from diabg
damage than angiotensin Il blockade, suggestinghpartant role for prorenin in diabetes.

In terms of diabetic retinopathy, the (P)RR mayelien more relevant, as prorenin is increased in
diabetic eye and synthesized in retina.

PROJECT

The goal of this project is to determine if (P)RHRibition improves diabetic retinopathy. Diabetel v
be induced in laboratory rats with the chemicastivzotocin, resulting in a model of Type 1 diabel
Animals will be studied for 8 weeks and retinal s@ar pathology and inflammation evaluated us
histological, immunohistochemical and moleculaddgy techniques.

Specific Aims of the Project

a) To determine if (P)RR inhibition improves retinascular pathology.

b) To determine if (P)RR inhibition improves retinaflammation.

c) To determine if the protective effects of (P)RRilmton are mediated by the MAPK ERK1
intracellular signaling pathway.

OUTCOMES

The project will be the first to provide insightanthe actions of prorenin in diabetic retinopatmngd
determine if (P)RR inhibition is a potential theeapic candidate for patients with diabetes.

This work is funded bv the National Health and MadiResearch Council of Austra
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Monash Uni
Immunology

Does aldosterone contribute to the development of d iabetic
retinopathy?

A/Prof Jennifer Wilkinson-Berka and Dr Antonia Mt
Immunology

99030359
Jennifer.Wilkinson-Berka@med.monash.edu.au
Antonia.Miller@med.monash.edu.au

BACKGROUND
Retinopathy is the most feared complication of dtab, occurring in almost all patients. Vision losq

diabetic retinopathy is due to progressive damagethe microvasculature, which involves

inflammation, endothelial and pericyte death in seés and abnormal blood vessel growth

(angiogenesis). These events result in vascul&katgaand haemorrhage, which obscures vision

and

often results in blindness. Unfortunately, currématments such as laser therapy do not preyent
disease progression. Research is now focussed derstanding the underlying factors that cause

diabetic retinopathy in order to develop effectivav treatments.

A variety of haemodynamic, metabolic and growthdasystems are implicated in the development of

diabetic retinopathy. One factor that has rece@tention is angiotensin Il. This is based on chhi
studies and our reports in pre-clinical modelsistdse that angiotensin Il blockade improves asp
of ischemic and diabetic retinopathy.

Angiotensin 1l is part of the renin-angiotensinadterone systemRAAS), which includes the

production ofaldosterone There is substantial evidence from cardiovascatat renal research that

aldosterone mediates some of angiotensin II's iojus effects. We haveovel data indicating that
aldosterone promotes both inflammation and angiegienn the ischemic retinaelowever, whether
aldosterone contributes to the development of dialie retinopathy is unknown.

PROJECT

Diabetes will be induced in laboratory rats witle tthemical streptozotocin, resulting in a model
Type 1 diabetes. Animals will be studied for 8 weeakd retinal vascular pathology and inflammat
evaluated using histological, immunohistochemical enolecular biology techniques.

Specific Aims of the Project
To determine if in diabetic rats, aldosterone bémtek (mineralocorticoid receptor antagonis
improves,

d) retinal vascular pathology

e) retinal inflammation

f) expression of inflammatory and angiogenic factors

OUTCOMES: The project will be the first to provide insightanthe actions of aldosterone in diabe
retinopathy and determine if mineralocorticoid qgoe antagonism is a potential therapeutic candid
This work has direct relevance to clinical studigiwen the interest in the DIRECT trial, which
evaluating the retinoprotective effects of angisteril blockade in diabetic patients.

This work is funded by the Juvenile Diabetes Rege&oundation (New York).
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Monash University
Department of Immunology

How do Tetraspanin proteins regulate T cell prolife  ration?

Assoc. Prof. Mark D. Wright

Leucocyte Membrane Protein Laboratory, AMREP, ConmmaéRoad,
Alfred Hospital, Prahran

9903-0703

mark.wright@med.monash.edu.au

BACKGROUND

Cell proliferation is of major importance to thermane system. Upon recognition of their cognate
antigen, T lymphocytes respond by clonal expanbg&fore their differentiation into effector cells.
Regulation of T cell proliferation is critical toreealthy functioning of the immune system. Excess T

cell proliferation can lead to autoimmune disease#hje development of leukaemia’s and lymphomgas.

Molecules that can regulate proliferation may lieaative targets for therapies that can treat these
diseases caused by excessive T cell proliferation

TETRASPANIN PROTEINS REGULATE T CELL PROLIFERATION

One type of molecule with a critical role in reguig cell proliferation are members of the tetraspa
superfamily of membrane proteins. The Leucocyte ieme Protein laboratory is a world leader in
the study of tetraspanins in the immune systemh#e developed a network of local and
international collaborators and use cutting edgéecudar and immunological technologies. Uniquely
we have generated and study 3 mouse strains whetespanin gene has been "knocked out": CD
CD151 and TSSC6. Remarkably T cells that lack driiese 3 tetraspanins are hyper-proliferative,
pointing to a common key role for these molecutethe regulation of T cell proliferation.

THE PROJECT

Before, tetraspanins can be used as targets fal tiwerapies that can regulate T cell proliferaitda
necessary to understand the molecular mechaniswsibia tetraspanins regulate proliferation.
Addressing this problem is the key aim of this pobj We hypothesise, that a dysregulation of thye K
tyrosine kinase molecule, Lck, underlies the hyprdiferative phenotype, and indeed we have som
evidence that in the case of CD37-deficient T ¢étiat Lck is indeed dysregulated, as it is hyper-
phosphorylated. Some of the key questions to beeaddd are:

1. Is Lck activation also dysregulated in T celi$icient in other tetraspanins eg. CD151 and TSSC|
2. If tetraspanins regulate Lck, do they molecyladsociate with the Lck-associated cell surface
proteins CD4 and CD8?

3. Does Lck regulation occur via an interactionvatTyrosine Phosphatase?

TECHNIQUES

This project will suit those interested in molecukchniques. The student will become an expert in
immunochemical techniques such as SDS-PAGE, webtetiing, kinase and phosphatase assays.
Molecular biology techniques such as cloning aaddfecting cells will be required. Cellular
immunological techniques such as T cell purificaticell sorting and small animal handling will alsg
be involved
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Monash University
Department of Immunology

How do Tetraspanin proteins regulate Dendritic cell migration?

Assoc. Prof. Mark D. Wright

Leucocyte Membrane Protein Laboratory, AMREP, ConmmaéRoad,
Alfred Hospital, Prahran

9903-0703

mark.wright@med.monash.edu.au

BACKGROUND

The control of cell migration is critically imporiato several aspects of biology, including
wound healing of skin epithelium and the dissenamabf cancers throughout the body through
metastases. Cell migration is also important in imity. Dendritic cells capture antigen from the
periphery and migrate to lymphoid organs to initiah immune response. Defective dendritic cell
migration has disastrous consequences for the iraraystem, and animals with deficient Dendritic
cell migration have impaired responses to tumourgses and other pathogens

TETRASPANIN PROTEINS REGULATE DENDRITIC CELL MIGRAT ION

One type of molecule with a critical role in regudg cell migration are the tetraspanins. There is
strong evidence that tetraspanins play a signifioale in regulating cell motility in the wound Hiee
response of skin epithelial cells. Moreover, tgieasns can either suppress or promote metastases|
cancers as diverse as prostate and melanoma. Howehikst it is clear that tetraspanins are expeds
in leucocytes and can control T lymphocyte proéifem and antigen presentation; the role of
tetraspanins in controlling migration of immunelgdlas not been well studied.

in
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THE PROJECT
This laboratory is a world leader in the studyeifaspanins in the immune system. Uniquely we have
generated and study 3 mouse strains where a tatiasgene has been "knocked out": CD37, CD151
and TSSC6 These mice have poor immunity to tumors and viraseswe suspect that the defect thiat
underlies this phenotype is impaired dendritic oaljration We will measure Dendritic cell
migration, comparing cells from wild type mice, wihose derived from tetraspanin "knockout™ micg.
using models such as:

1. In vitro DC migration in chemotactic assays (using chenexkas a chemo-attractant) using
transwell membranes and time-lapse photographgon&cal microscopy.

2. In vitro DC migration in haptotactic assays through exthalee matrices. Here transwell
membranes will be coated with substrates suchnaiiila, fibronectin and collagen. Will tetraspanin
deficiency alter adherence and migration?

3. In vivoDC migration assays. Here mouse skin can be ghwth a fluorescent dye to mimic
antigen, and DC migrating from skin to the lympldes can then be measured.

TECHNIQUES

This project is suitable for a student interestedellular immunology. You will develop expertise i
techniques such as cell culture, the purificatibdendritic cells, analysis of immune cells by FACS
and confocal microscopy, and particularly cell ratgyn assays.




Monash University
Department of Immunology

Molecular interactions and assembly of platelet rec eptor
signalling complexes in the initiation of thrombus formation

Supervisor: Dr Jane Arthur

Location: Australian Centre for Blood Diseases
Phone: 9903 0764

Email: jane.arthur@med.monash.edu.au

The capacity of platelets to rapidly adhere to eggovascular matrix at arterial and pathologicabsh

rates is dependent on two adhesion receptor coeplaxique to platelets, the glycoprotg
(GP)VI/FcRychain complex that binds collagen and the GPIB/IXcomplex that binds vor
Willebrand Factor (VWF). In recent years, it hasdiee clear that reactive oxygen species (R(
generated by NADPH oxidase play a role in reguiptitatelet function: increased oxidative strg
promotes platelet aggregation, while antioxidanishsas quercetin (found in onions, tea and wi
inhibit platelet aggregation.

The precise signalling pathways remain to be fdéfined. The overall objective of this proposalas
define whether early signalling events involving\G#cRg-chain and GPIb-1X-V are redox regulate
Experiments will involve measurement of intracedluland extracelluar reactive oxygen speq
production by human platelets, assessment of temhpdranges in platelet function followin
activation, and investigation of platelet functiolNADPH oxidase-knockout mice.

References

Arthur J.F.,Gardiner E.E., Kenny D., Andrews R.K., Berndt M(2008) Platelet receptor redox
regulation Platelets19:1-8.

Arthur J.F..Dunkley S., Andrews R.K. (2007) Platelet glycopnotél-related clinical defectSBrit. J.
Haem.139:363-372.
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Monash University
Immunology Department

Realtime analysis of Dendritic cell-T cells infecti on with HIV
using EGFP lalbelled HIV

Paul U Cameron and Prof Sharon Lewin
Infectious Diseases Unit Alfred Hospital
9207 1449aul.cameron@med.monash.edu.au

The interactions between dendritic cells and Tsasllcentral to generation of adaptive immunity but
has been subverted by HIV to allow efficient cagedrom mucosal sites of entry to the lymphoid
tissue where latent and productive T cell infectoours. We have shown a dramatic increase in
latent HIV infection in resting CD4+ T cells in tipeesence of the chemokine CCL19 that controls ]
cell migration and interaction with DC(1). We leaaiso shown higher frequency of HIV infection in
dendritic cells compared to other blood leukocytetuding CD4 T cells, particularly with HIV that
can use the CCR5 coreceptor (2). It is not clielrerre is predominantly latent or productive irfex
in the DC. The contribution of entry via DC or ditentry into T cells to the generation of latent
infection in the CD4+ T cells remains unknown.
In this project EGFP recombinant HIV expressingegréourescence will be used to directly visualize
productive infection in PBMC or DC and T cells ugiitow cytometry and deconvoloution microscopy
of live cocultures. This method using direct vigzation of flourescent virus will be used to stuthg
kinetics of infection and to answer some specifiesjions about the critical DC-T cell reaction;
1. Does HIV initially infect DC and then transfer tdd@ T cells during antigen specific
responses?
2. Does transfer from DC to T cells depend on prodeatifection of the DC or is it
predominantly by the process of virion carriageimgally described (3).
3. Does the transfer vary in plasmacytoid and myelitidepending on the time between
infection of the DC and subsequent interaction wWittells (4).
This project is part of ongoing research programed at studying the mechanisms underlying HIV
latency that remains the main obstacle to theramlitinate HIV from infected subjects.

=1

1. Saleh S, Solomon A, Wightman F, Xhilaga M, CamdpPU, Lewin SR. CCR7 ligands CCL19 and
CCL21 increase permissiveness of resting memory+CDdells to HIV-1 infection: a novel model
of HIV-1 latency. Blood. 2007 Dec 15;110(13):4161-4

2. Cameron PU, Handley AJ, Baylis DC, Solomon AEtriard N, Purcell DFJ, et al. Preferential
infection of dendritic cells during human immunadegncy virus type 1 infection of blood
leukocytes. J Virol. 2007 Mar ;81(5):2297-306.

3. Cameron PU, Freudenthal PS, Barker JM, Gezg|teraba K, Steinman RM. Dendritic cells
exposed to human immunodeficiency virus type-1dmaiha vigorous cytopathic infection to CD4+
T cells. Science. 1992 ;257(5068):383-7.

4. Turville SG, Santos JJ, Frank I, Cameron PUkWWslon J, Miranda-Saksena M, et al.
Immunodeficiency virus uptake, turnover, and 2-ghaansfer in human dendritic cells. Blood.
2004 ;103(6):2170-9.

.




Monash University
Immunology Department

Dendritic cell microchimerism during lung transplan tation

Paul U Cameron, Nicole Mifsud, and AProf Tom Koibbs
Infectious Diseases Unit Alfred Hospital

9207 1449
paul.cameron@med.monash.edu.au

A number of studies of solid organ transplantahame suggested that chimerism for donor dendritilr:

cells may be associated with better outcome. praeise role played by dendritic cell chimerism ha
been unclear. It may reflect either reduced alhegeresponses and be simply an indicator of good
outcome or the chimeric donor dendritic cells mayeha causal role and be active in generating
tolerance and effective in suppressing graft speifmunity.

Pleminary data were generated in our lab in a stdidyood dendritic cells in patients after lunglan
heart transplantation using realtime PCR for ddA in sorted DC. We found persistence of don
DC up to 12 months post transplantation. DC petsnger than other donor derived leukocytes bu

there were fluctuating levels of chimerism for dodendritic cells. Further an increase in donor DC

was associated with decreased frequency of episddesite rejection in keeping with either caugsal
secondary role of DC persistence in tolerance.

This study will extend these observations usinipwa tytometric assay for detection of donor
leukocytes in order to determine if there is atrefeship between rejection and persistence of
plasmacytoid DC or myeloid DC. Data from murimedels suggests that plasmacytoid DC may b
particularly effective in generating tolerance amndft persistence in murine models(1).

Patients in this cohort have been well charactdr{2¢3) and are now being studied for other
parameters of graft immunity including NK cells ahdegulatory cells. The study will identify
plasmacytoid, myeloid and CD16+ DC from host andaitan relationship to these other measures
allogeneic immunity.
1. Ochando JC, Homma C, Yang Y, Hidalgo A, GarirmmAcke F, et al. Alloantigen-presentir
plasmacytoid dendritic cells mediate toleranceascularized grafts. Nat Immunol. 2006 Jun
;7(6):652-62.
2. Westall GP, Brooks AG, Kotsimbos T. CD8+ T-cahturation following lung
transplantation: the differential impact of CMV aaclite rejection. Transpl. Immunol. 2007
Nov ;18(2):186-92.
3. Snell GI, Levvey BJ, Zheng L, Bailey M, Orsida\Billiams TJ, et al. Interleukin-17 and
airway inflammation: a longitudinal airway biopsydy after lung transplantation. J. Heart
Lung Transplant. 2007 Jul ;26(7):669-74.
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Monash University
Department of Immunology
&
Alfred Hospital, Department of Respiratory Medicine

Investigation of a distinct Th2 subset in individua Is with allergies

Dr Karen Scalzo-Inguanti
Professor Magdalena Plebanski
Professor Robyn O’Hehir

AMREP, Commercial Rd Prahran
9903 0631
karen.scalzo@med.monash.edu.au

An allergic reaction occurs when a person’s immsystem over-reacts and mounts an excessive
immune response to substances that are usuallydsmnThese substances (allergens) include poll
animal dander, house dust mite and latex. Allergresncredibly common in Australia as they affec
around one in three people at some time in thessl{Australasian Society of Clinical Immunology
and Allergy) and we also have one of the highdstraf allergic disease in the world [1].

As there are currently no full cures for allergisahses, the better we understand how allergic
reactions are mounted and what types of cellsra@\ved, the more likely we are to create effective)
treatments and possibly even cure these sometifaglreatening conditions.

Allergies are often associated with the activityToR cells. We have identified a distinct Th2 cell
subset in healthy donors and are interested irstigating the role, phenotype and function of tal
in the blood of patients with allergic conditions.

PROJECT AIM: To investigate the role of a distinct Th2 popuatin individuals with allergies

METHODS:
- Flow cytometry (6 colour analysis)
Cytokine ELISAs
Intracellular cytokine stains
Multiplex cytokine assays

REFERENCES:

1. Tang, M.L. and M. RobinsoAllergy prevention - Current recommendations and nesights.
Aust Fam Physician, 20087(4): p. 204-8.
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Monash University
Department of Immunology
and
Burnet Institute

Role of cancer cells on the immune response

Supervisors:
Professor Magdalena Plebanski, Monash University, Dept Immunology, Prahran
Professor Vasso Apostolopoulos, Burnet Institute, Austin campus, Heidelberg

Co-supervisor:
Dr Anja Scholzen

03 9903 0667
Magdalena.Plebanski@med.monash.edu.au

It is believed that cancer cells secrete immunosuppresive factors that can downregulate immune
responses. We are interested to investigate what effects, the presence of cancer
cells have on immune cells. In particular the outcome of dendritic cells (DC), T cells and B cells.

This project will aim to investigate, co-stimulatory markers, cytokine patterns, migratory ability,
chemokine markers, endocytosis ability and antigen presentation ability of DC — in the
presence of cancer cells (or in the cancer micro-environment).

In addition, find methods to activate DCs if function is found to be downregulated

Assess the cytokine profile of T cells and B cells in the presence of cancer cells (cancer micro-
environment)

Assess the activation state of T cells and B cells in the presence of cancer cells (cancer micro-
invironment)

Determine if stimulation of T cells or B cells with various mitogens can restore their function
Mouse and human - DC, T cells and B cells will be used, in the presence of either mouse or
human cancer cell lines

This work has direct relevance to the state of immune cells in the cancer cell micro-environment,
which may also be applicable to patients with cancer.




Monash University
Department of Immunology

Investigation of CD38+ T cells

Dr Karen Scalzo-Inguanti
Professor Magdalena Plebanski
AMREP, Commercial Rd Prahran
9903 0631
karen.scalzo@med.monash.edu.au

CD38 is a type Il transmembrane glycoprotein withitifunctional roles including the enzymatic

catalysis and hydrolysis of cyclic ADP ribose (cRR), a role as an endothelial adhesion moleculg via

binding to its ligand PECAM-1 (CD31), and a roletlre transduction of activation and proliferation
signals in both T and B cells. CD38 is expressed wide variety of cells including T cells, and is

often used to identify activated T cells in humamipheral cells coupled with other markers such ag
HLA-DR.

An increase in CD38+ T cells is used as a progooséirker for various diseases, including HIV and
malaria. In HIV several studies show that the l@f€CD38 expression on T cells (both CDéhd
CD4") [1] correlates directly with prognosis in thabsie with higher levels are more likely to progre
to AIDS and death [2]. Similarly, in patients infed withP. falciparummalaria, CD4CD38" T cells
increase with disease progression, and high lgreldict treatment failure [3].

Other than an “activation marker”, the actual thle CD38+ T cells may have in disease progressid
is not known and therefore detailed characterisaticthese cells is crucial to understand whethey t
are merely correlated with disease progressioarecontributing in any way.

PROJECT AIM: To characterise CD38+ T cells in healthy donoo®blsamples

METHODS:

- Cell isolation using magnetic beads
Flow cytometry (6 colour analysis)
Cytokine ELISAs
Intracellular cytokine stains
SDS gels and western-blots
Proliferation assays

REFERENCES:

1. Giorgi, J.V., et al.Shorter survival in advanced human immunodeficiesimys type 1 infection
is more closely associated with T lymphocyte atitmathan with plasma virus burden or viru
chemokine coreceptor usagklnfect Dis, 1999. 179(4): p. 859-70.

2. Chun, T.W., et alRelationship between the frequency of HIV-spe@b8+ T cells and the
level of CD38+CD8+ T cells in untreated HIV-infedtmdividuals.Proc Natl Acad Sci U S A,
2004. 101(8): p. 2464-9.

3. Eggena, M.P., et alCD4 T cell activation as a predictor for treatméatiure in ugandans with
Plasmodium falciparum malarighm J Trop Med Hyg, 2006. 74(1): p. 41-3.
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Monash University
Department of Immunology

Mechanisms of regulatory T cell induction by the ma laria parasite
Plasmodium falciparum

Prof. Magdalena Plebanski

Dr. Anja Scholzen

Monash Uni, Dept. Immunology, Commercial Rd, 300dlihburne
03 9903 0667

Magdalena.Plebanski@med.monash.edu.au

Background

Infection with the malaria parasiBdasmodium falciparuns a major health burden and immune
responses during malaria infection are often imizdd, leading to either immuno pathology (severy
malaria) or generalized immunosuppression. CD4+%3D2gulatory T cells, expressing the
transcription factor Foxp3, are important in balagdhe immune response and high levels of these
cells are found in the peripheral blood during malanfection.

U

In our laboratory, we have recently shown thatrtfaaria parasite can induce two subsets of CD4+
CD25+ T cells expressing high or intermediate IewvélFoxp3. Monocytes and the cytokine
interleukin (IL) 2 play an important role in indag both subsets, and the immuno modulatory
cytokines IL-10 and tumour growth factor beta grecsfically required to induce the Foxp3hi subset.

Your project

We are now further looking into other factors cdmiting to the induction of Foxp3+ CD4 T cells by
the malaria parasite, and examine the differenttians of the Foxp3hi and the Foxp3int subsets.
One important cytokine during malaria infectiothe tumour necrosis factor (TNF). TNF can inhibit
the suppressive function of regulatory T cells H9wever, regulatory T cells can secrete a soluble
form of the TNF receptor Il and thus neutralize T2} You will therefore examine whether malarig
induced Foxp3hi and Foxp3int CD4 T cells expresssectrete TNF RIl, and which role TNF and
TNF RII play for the induction and suppressive fiime of these cells.

The methods that you will be trained in and usethis project include

* |solation of peripheral blood mononuclear cePBMCs) from human blood
* In vitro culture of the malaria paras®asmodium falciparum

* Magnetic cell sorting

* Proliferation and suppression assays

* 4-6 colour Flow cytometry

* Cytokine-ELISA

References
(1) valencia, X., G. Stephens, R. Goldbach-Manskyilson, E.M. Shevach, and P.E. Lipsky. 2006.
TNF downmodulates the function of human CD4+CDZb6hegulatory cellsBlood 108:253-261.

(2) van Mierlo, G.J., H.U. Scherer, M. HameetmanEMorgan, R. Flierman, T.W. Huizinga, and
R.E. Toes. 2008. Cutting Edge: TNFR-Shedding by €Ci325+ Regulatory T Cells Inhibits the
Induction of Inflammatory Mediators. Immunol180:2747-2751.




Monash University
Department of Immunology

Nanovaccines against cancer and infectious diseases

Supervisors:
Professor Magdalena Plebanski
Dr. Sue Xiang

Co-supervisor:
Dr Anita Gamvrellis

Magdalena.Plebanski@med.monash.edu.au
Tel: 03 9903 0667

Increasing resistance to drugs by many infectious pathogens, longer lifespans and cancer
incidence, all highlight the need to develop effective vaccines. A major stumbling blocks for
vaccines is that even after suitable target antigens have been indentified these need to be
presented to the immune system with a suitable adjuvant or carrier to induce a protective
immune response.

Vaccines utilizing nanotechnology have become a very active and exciting area of adjuvant
and vaccine carrier research. With increasing demand on prevention and treatment for an
increasing number of diseases, developing vaccines against various diseases also become
one of primary goals for healthcare.

Our lab have been working on development of vaccines against cancer and infectious
diseases with our own nanoplatform technology, using nanoparticles as vaccine carriers and
adjuvant to induce unusually strong cellular and hormonal immune responses. We have
found that nanoparticle in the particular size range (40-50nm) can induce CD8 T cell
responses and high titers of antibody responses both in mice and sheep. We have also
discovered that the nanoparticle are preferentially taken by dendritic cells (DC) in lymph node.
Currently, we are working on the mechanism by which nanopatrticles are taken up by DC and
migrate to LN. We are investigating a range of specific effects of nanoparticels on cells of the
adaptive and innate immune response (DC, T cells, monocytes, NK cells, B cells). We are
examining which cytokines are involved in expanding immune cells in local lymph nodes, and
ways in which our fundamental findings will be used directly to enhance the potency of
already existing vaccines, as well as specifically developing vaccines against cancer and
malaria (amongst other infectious diseases).

Honours Project:
- ldentify mechanisms by with nanoparticles modify the immune system

- Design and test nanovaccines against cancer and malaria
- Optimize nanovaccines for potential use in human vaccines
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The end of the eukaryotic chromosome consists¥A-protein complex known as the telomere.
This structure prevents the DNA end from recomhamatdegradation, or being fused with another
chromosome due to being recognised as a doubteddtreaak. The DNA component of telomeres
consists of thousands short tandem repeats (TTA@3@mans) that buffer the chromosome from
attenuation that occurs due to the end replicgiroblem. Telomeres shorten by ~200 bp (the lenft
the last Okazaki fragment) after each round ofutzlldivision. After multiple population doublings
(20-50 depending on cell type) a critical telomédetagth is reached whereby p53 dependent
senescence is induced. In immortal cells, suctaaser and stem cells, an enzyme known as
telomerase is able to prevent this cellular agyngdtalysingde novasynthesis of telomeric DNA.

As telomerase is responsible for the longevity seaver 90% of all cancer cell types the pathwayg
that induce or inhibit this enzyme are of some ificgnce. This study explores the effect of the
cytokine Activin A and the pathway it induces oe thienetic expression of telomerase’s catalytic
subunit, hnTERT, and consequently on telomerasgigctind telomeric length.
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elizabeth.gardiner@med.monash.edyyang.shen@med.monash.edu.au

Glycoprotein (GP) Ib -1X-V, that binds von Willebrand factor and other ligan ds, and GPVI
that binds collagen, form a unique adhesion-signali ng complex on the platelet surface,
and initiate thrombus formation at arterial shear r ates relevant to thrombotic diseases
such as heart attack and stroke.

Research in the Vascular Biology laboratory focuses on the ligand binding, signaling
and proteolytic regulation of GPIb-IX-V, GPVI and o  ther platelet receptors. Recent
research findings include the identification of dua | proteolytic pathways regulating the
platelet collagen receptor, GPVI, and the platelet  Fc receptor, Fc grlla, via
metalloproteinase-mediated ectodomain shedding or i ntracellular calpain-mediated
deactivation, respectively, relevant to thrombotic abnormalities associated with
autoimmune disease or immunodysfunction.

Projects:

To identify binding sites for GPIb-IX-V ligands, an d how these interactions
regulate cell adhesion and coagulation.

To examine the physiological and pathological signi ficance of receptor shedding
from platelets, and assess plasma soluble GPVI as a biomarker of thrombotic
abnormalities.

To dissect the molecular interactions and assembly of platelet receptor
signalling complexes and initiation of thrombus for mation

References:
Gardiner EE, Arthur JF, Kahn ML, Berndt MC, Andrews RK. Regulation of platelet levels of
glycoprotein VI by a platelet-derived metalloproteinase. Blood 2004; 104:3611-7.

Shen Y, Cranmer SL, Aprico A, Whisstock JC, Jackson SP, Berndt MC, Andrews RK.

Leucine-rich repeats 2-4 (Leu60-Glul28) of platelet glycoprotein Iba regulate shear-
dependent cell adhesion to von Willebrand factor. J Biol Chem 2006; 281:26419-23.

Andrews RK, Karunakaran D, Gardiner EE, Berndt MC. Platelet receptor shedding: a
mechanism for downregulating platelet reactivity. ATVB 2007; 27:1511-20.

Gardiner EE, Al-Tamimi M, Mu FT, Karunakaran D, Thom JY, Moroi M, Andrews RK, Berndt
MC, Baker RI. Compromised ITAM-based platelet receptor function in a patient with immune
thrombocytopenic purpura. J Thromb Haemostas 2008; 6:1175-82.
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Effects of particles on lung antigen presenting cel Is: implication
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Introduction

Asthma prevalence is reaching epidemic proportiomeveloped countries, including Australia,
placing a considerably financial burden on the theedre system. For those who suffer from
asthma quality of life can be severely reducedselech groups worldwide are attempting to
develop immune-based therapies to prevent andaidhis disease. Thus far, these can control
rarely completely prevent or cure the disease.

Allergic asthma is the result of an inapproprisenune response to common environmental
allergens, but the precise mechanisms that proaratecontrol it are still an immunological puzzl
Antigen presenting cells (APC) in the lung, speaifiy dendritic cells (DC), play critical roles in
the induction of different types of immunity, anek &learly implicated in asthma pathogenesis.

The lung airways are continuously exposed to pahmgand non-pathogenic airborne particles
different size and composition. Epidemiologicaladsuggests pollution-related particulate
inhalation increases the likelihood of asthma dawelent, with particle chemical composition,
adsorbed allergens and bacterial components giinglaoles. However, controversy exists
regarding the relative role of fine (> 100 nm) wessiltrafine (< 100 nm) particles in asthma
pathogenesis. This project will build upon nowadi @xciting findings from our laboratories on th
effects of different sized particles on lung AP@edfically DC, and help resolve the controversy
on the effect of particle size on asthma suscdjpyibi

Aims
1. Optimize and develop new asthma preventive anapieertic immune-control strategies ir
a mouse model of experimental allergic asthma
2. Develop an in-depth understanding of the functibABC and DC in the mouse and hums
respiratory tract.

The effect of particles on peripheral DC, studisdantrols in this study, will not only compleme
the study of lung APC, but is itself an importaoegtion to address to progress effective vaccin
development against a range of infectious diseaseésancer

This project will teach the candidate cutting-edglular immunology and molecular techniques
isolation of APC/DC from various pulmonary tissummpartments; multi-colour flow cytometry;
in vitro assays including (1) enzyme-linked immunosorb&®¥ (ELISPOT) analysis of key
cytokines (IFNg, IL-4, IL-5 and IL-13), (2) proliferation assaygantitative image analysis.
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Honours project 2008

Project Title: The identification and characterisat ion of the major allergens
in Australian crustacean species

Supervisors: Robyn O’Hehir, Jennifer Rolland and Andreas Lopata

Department of Allergy, Immunology and Respiratory Medicine, Department of
Immunology, The Alfred Hospital and Monash University, and Department of Food
Sciences, School of Applied Science, RMIT University

Allergies to foods are a significant public health concern throughout the world,
affecting in the general population up to 4 percent of adults and 8 percent of children.
The allergic response is usually mediated by the interaction of specific IgE antibodies
to allergenic molecules and causes a range of symptoms, from mild discomfort to life-
threatening anaphylactic shock. More than 90 percent of allergic reactions can be
attributed to exposure to eight foods or food groups, including; fish and shellfish.
Recent years have seen an increase in seafood consumption due to the promotion of
a healthy lifestyle and the nutritive value of seafood. As a consequence there has
been an increase in reports of adverse reactions and immunologically mediated
responses such as asthma to seafood as documented by our group (1,2).

The increase in prevalence of food and inhalant

allergy and the potential fatality of food allergy
has led to increased efforts to find more specific
diagnostic assays as well as effective therapies
and prophylactic measures. Very few allergens
of seafood have been characterised on
molecular level (3), but there seems to be a
close relationship to some inhaled allergens
found in arthropods, such as house-dust mites
and cockroaches (4). In view of the limited
scientific information available, more detailed
characterisation of the major allergens from
different seafood and arthropods is necessary

to accurately predict clinical significant cross-
allergy among the different groups.

This project will focus on the identification and molecular characterisation of the
major allergens found in important Australian crustacean species utilising patients
with defined allergy from The Alfred Hospital.

1) Lopata Al, Potter PC.Allergy and Other Adverse Reactions to Seafood. ACI
International.12 (6): 271-281 (2000)

2) Jeebhay MF, Robbins TG, Lehrer SB, Lopata AL. Occupational seafood allergy: A
Review. Occup.Environ.Med. 58: 553-562 (2001)

3) Leung PSC and Chen Chen Y. Molecular identification of the lobster muscle
protein tropomyosin as a seafood allergen. Mol Mar Bio and Biotech. 7(1):12-20
(1998)

4) Reese G, Leong-Kee S, Samuel B. Lehrer S. Basis of Arthropod Cross-Reactivity:
IgE-Binding Cross-Reactive Epitopes of Shrimp, House Dust Mite and Cockroach
Tropomyosins. Intern Arch Allergy Immun. 129(1) (2002)
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Cytokines play important roles in programming @ebliferation and differentiation. More specifioall
the transforming growth factor-beta (TGlsuperfamily including bone morphogenetic proteins
(BMPs) play an important role in regulating cellubaoliferation and differentiation.

Telomere progressive shortening with each cellstivi plays a key role in reduced cellular
proliferative potential. Telomerase maintains tedo@s and regulates cell proliferative potential.
Telomerase activity is highly detectable in carareat stem cells, but not in somatic cells.

Identification of regulatory mechanisms of telonseractivity by extracellular cues, cytokines and
growth factors, will be fundamental in regulatirgl@roliferative and differentiation capacities.
Recent studies from this laboratory show that Bldifify, especially BMP5 stimulated telomerase
activity in pancreatic progenitor stem cells (RIM)5More recent studies indicate that some BMPs
such as BMP7, BMP2 and BMP4 are expressed at bigtd in certain cancer cells and stem cells,
suggesting that the BMPs may play important ratesaincer development and stem cell differentiat
and proliferation.

We hypothesised that BMP5 stimulates telomerasetgdby up-regulating the gene expression of
human telomerase reverse transcriptase (hTERT3$tandlation of telomerase activity by BMP5
mediates increased cell proliferation. We usedrsgl@boratory methods to characterise the efféct
BMP5 on telomerase activity.

Understanding of the relationship between teloneesa#tivity and its regulatory factors, possibly

including the BMPs, may be important to develophods to promote the direct differentiation of ste

cells and novel anti-cancer therapies.

References:

1. Hiyama, E., and K. Hiyama. 2007. Telomere and tel@®e in stem cell8r. J. Cance6:
1020-1024

2. Ju, Z., and K. L. Rudolph. 2006. Telomeres andel@se in cancer stem celair. J. Cancer
42:1197-1203
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Dr Samantha Thomas and Prof Paul Komesaroff

CEMS, Monash Medical School, Alfred Hospital

0417 355 871 or 990 30016
Samantha.Thomas@med.monash.ed(waww.cems.monash.org)

CEMS offers a range of exciting research proje@slidg with the ethical aspects of medicine 4
health care. Our work is wide ranging, coveringiickl studies, public health, sociology, the etlots
research and global health. Most students go amdertake Doctoral studies within CEMS. A full li
of projects is available on our website. Examplesvailable projects include:

Crossing the line: ethical issues in_the laboratory This project will examine the behaviour
scientists and their interactions in the laboratesploring the ideals of ethical scientific contiaad
the reality. It will address issues relating to goals of science and the roots of scientific nskat.
It will employ both qualitative and quantitative thedologies.

Understanding the ‘sexualisation’ of childrenin 2008 a Parliamentary Senate inquiry was held

nt

the ‘sexualisation’ of children in the contemporamgdia environment. Whilst research shows that

exposure to sexualised imagery is linked to childrexperience of increased anxiety, depression,
self-esteem, body image problems, eating disor@ders,self harm, there is limited empirical analy]
of the types of sexual imagery that may confrontngppeople in their local environments. This prbj
involves an in-depth media review of these images an analysis of the debate surrounding
‘sexualisation’ of children in Australia.

Youth identity and social networking sites: An _anaysis of young peoples use of MySpace ar
FaceBookMySpace and Facebook have now become pivotal agemneenagers identity formation
socialization, and social networking. This quaiitatstudy — using interviews with 18-22 year old
will explore how youth use technology to exploreithidentity and the positives and perils of su
sites.

Television Reporting of Obesity: A content analysisand audience reception _studyThis project
aims to analyse television news and current af@ai magazine reporting of public health messg
about obesity. The project will include a contemialgsis of television reports, and an audief

reception study with individuals who are living tvibbesity. This project is part of a larger AR

Discovery grant looking at the ‘lived’ experiendeobesity.

Understanding the ‘lived experience’ of dementiaThere is only limited qualitative resear(
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evidence about individuals’ concerns regarding ntgrtass and dementia. Qualitative studies suggest

that those experiencing memory loss may threatandaividuals perception of security, autonomy, 8
being a meangful member of society. This study eXplore the experience of dementia from
perspective of the patient. The study will attertigptdentify key areas of meaning, and propose 1
theoretical and conceptual understandings deriverh fthis in individuals illness representatiof
iliness experiences and their sense of self.
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Modulation of cancer cells by insulin-growth factor binding
protein-6

Dr. Ping Fu and Prof. Leon Bach

Department of Medicine, Central Clinical School, REP, Alfred
Hospital, Prahran, VIC 3181

Tel: 9903 0676 (Dr. Ping Fu) or 9076 2460 (Profoié\ Bach)
Ping.Fu@med.monash.edu.au or Leon.Bach@med.modasiue

Insulin-like growth factors (IGF-1 and —Il) are essial for physiological growth. Dysregulation biet
IGF system is implicated in many diseases, inclgdiancer. IGF activity is regulated by a family
six high-affinity IGF binding proteins (IGFBPs 1-:6Among the IGFBPs, IGFBP-6 is unique as it |
an ~50-fold higher binding affinity for IGF-II thalGF-I, making it a specific inhibitor for IGF-1We

previously showed that IGFBP-6 inhibits tumourigeproperties of IGF-lI-dependent cancer cell lir]
in vitro and in vivo via inhibition of IGF-Il acties [1]. More recently, we reported that IGFBH
promotes cancer cell migration in an IGF-independeanner and the p38 MAP kinase pathway pl
an important role in this process [2]. Therefo@FBP-6 modulates cancer cell functions by 1G
dependent and IGF-independent mechanisms. The lbe&ma of the project is to define cellulg
effects, signalling pathways and molecular intacast underlying the actions of IGFBP-6, since th
are of fundamental biological important and a nsaps prelude to use IGFBP-6 as a basis for
design of specific IGF-II antagonists for therapeapplications.

Specific projects available in the laboratory irgu
(1) IGF-dependent and IGF-independent actions ¢fBI&6 on cancer cells. This project w
focuses on the cellular effects of wild-type IGFBRind non-IGF-binding mutant IGFBP-6 (¢
rhabdomyosarcoma or colon cancer cell lines.

Techniques: mammalian cell culture, assays ofro@fation/invasion, adhesion, proliferation a
apoptosis.

(2) Pathways involved in the action of IGFBP-6. Thien of the project is to elucidate tk
signalling pathways by which IGFBP-6 exerts IGF-@®gent and IGF-independent actions
cancer cells.
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Techniques: mammalian cell culture, Western blathunoprecipitation, immunofluorescence and

RNA interference
(3) Structural determinants of the actions of IGRBPThis project uses site-directed mutagen;
to delineate structure/function relationships oF BFR-6.
Techniques: site-directed mutagenesis, expressiormrecombinant proteins in E. coli an

mammalian cells, affinity chromatography purificettj FPLC, ligand blot and BlAcore biosensot.

References:

[1] Gallicchio MA, Kneen M, Hall C, Scott AM, BadbA. (2001) Overexpression of insulin-like
growth factor binding protein-6 inhibits rhabdomgosoma growth in vivo. Int J Cancer 94, 645-65]
[2] Fu P, Thompson JA, Bach LA. (2007) Promotiorcahcer cell migration: an insulin-like growth
factor (IGF)-independent action of IGF binding iat6. J Biol Chem 282: 22298-22306.

S

d

L.




Monash University
Experimental Pathology Laboratory, Department ofiMdime

UNDERSTANDING VIRAL REPLICATION IN THE BRAIN OF HIV
INFECTED PATIENTS WITH AND WITHOUT HAART TREATMENT

Prof. Catriona McLean and Dr. Katherine Thompson
AMREP, Prahran

9903 0702

Katherine. Thompson@med.monash.edu.au

Human immunodeficiency virus (HIV) infection of theain is a major social and economic problemn.

The majority of individuals with HIV in resourcech countries are now treated with antiretroviral
therapy (HAART) despite a lack of knowledge of thechanisms of central nervous system (CNS)
disease in HAART treated individuals. While theidence of HIV-associated dementia (HAD) has
reduced 50% since the introduction of HAART, theyalence has been steadily increasing, and th
now the most prevalent cause of dementia in adultier 40 years of age.

This research project aims to improve our undedstanof the mechanisms behind the effects of
HAART on HIV infection of the brain.

The project will utilise brain, spleen and lymphdedissue sections from post mortem samples frorn
subjects that died during AIDS, with and without ANRRT treatment. Essential to the project is laser
microdissection technology, which dissects singlésdrom the brain tissue sections and enables tH
virus’s genetic structure within those cells todet¢ected and examined. This technology is the only
current way to determine which cells in the braontain virus, when and where the cells are infecte
and how the viral genetic structure determinesdles®nts.

Understanding which cells, when and where theyrdeeted within the brain in treated and non-
treated individuals, and correlating these findingth viral sequences, clinical features and
neuropathology, will lead to an understanding efblasic mechanisms of HIV infection of the brain
and the effects of HAART on this process.

The significance of this work will result in de@sis made as to the best time to treat the infeetimh
knowledge of the specific cell type infected ane $pecific viral nucleic acid sequence could previg
new therapeutic targets against HIV neurologicatdse.
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Role of ERMs and AGEs in the development of
diabetic complications

Dr Anne McRobert, Dr Marisa Gallicchio
Dept of Medicine, AMREP, Alfred Hospital.
9903 0676
Anne.McRobert@med.monash.edu.au,
Marisa.Gallicchio@med.monash.edu.au

Description:

The prevalence of diabetes mellitus is increagingustralia with 11% of adults predicted
be affected by 2020. Blood glucose levels are aszd in diabetes, which leads to the formatior
glucose-modified proteins (AGEs) and the possipiliof serious, possibly life-threatenin
complications affecting the kidney, eye, nerve hlobd vessels. The focus of our research groupeis
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role of AGEs in the development of diabetic comgtions, in particular kidney disease. We have

identified the ERM family of proteins (Ezrin, Radixand Moesin), which specifically bind to AGESs |n

kidneys (Ref: E.A McRobert et al. (2003) J Biol @he278, 25783-89). Subsequently, we descriped

the effect of AGE binding to ezrin on renal celblogy (Ref: M. Gallicchio et al. (2006) JASN) and

identified the AGE binding epitope in ezrin (RefABVIcRobert et al. (2008) Int J Biochem Cell Bio
There are several BSc(Hons) projects availabldgudysthe role of AGE-ERM interactions and AG
signalling in diabetic complications.

Specific projects available:

Analysis of AGE-induced changes in ERM cellulardiigation using fluorescent microscopy,
Analysis of ezrin downstream signalling pathwaysyoiving RhoA and Fas ligand, usir]
phosphorylation assays and tissue culture modealsabgtes.

Uptake of AGEs in cultured kidney cells by endosyto
Effect of AGE signalling on cellular phosphoinodés and N&K*ATPase activity

Techniques involved for honours projects:

Biochemistry - recombinant protein expression andfigation, signal transduction, ELISA$

immunoblotting,, co-immunoprecipitation, thin-layehromatography, gel filtration, BIAcor
biosensor analysis and spectrofluorometry

Cell Biology — Tissue culture, immunofluorescencécrnoscopy, reactive oxygen speci
assays, N&*ATPase activity’H arachidonic acid release.
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Pathways and Potential Therapies in Congestive Hear  t Failure

Prof Henry Krum (9903 0042)

Dr Bing Wang (9903 0648)

Dr Andrew Kompa (9903 0664)

Dept of Medicine, Central & Eastern Clinical SCcho®MREP Level 1
henry.krum@ med.monash.edu.au
bing.wang@med.monash.edu.au
andrew.kompa@med.monash.edu.au

Heart disease is a major cause of mortality andbrdity in today’s society. The main causes {
triggered by events such as myocardial infarctiomypertension. Both causes initiate a numbe
responses that result in decreased cardiac outguaetivation of key neurohormonal vasoconstridg
systems. In the long term this results in cellubeond molecular changes leading to ventricy
dysfunction and remodelling. In addition to the mdwrmonal response, activation of pr
inflammatory mediators contribute to the remodelliprocess, in particular the pathologig
accumulation of extracellular matrix material (bisis), hypertrophy and cardiac dysfunction. K
inflammatory mediators among others identified uiled TNFa, TGP, IL-6, IL-1b

Our past efforts have identified a number of patyswactivated by these mediators that are involne
the setting of heart failure, including p38MAPK otensin Il, Rho kinase. More recently we h3
identified pathways and potential targets that hameimportant role cardiovascular pathology. T
epoxyeicosatrienoic acids (EETs) derived from admhic acid are important in cardiovascu
haemostasis. EETs are metabolised by the enzyméjlesapoxide hydrolase (sEH), to form lg
active dihydroxyeicosatrienoic acids. In cell cudtassays we have used inhibitors of SEH to exan
their activity on hypertrophy and fibrosis. Funthe vitro experiments are required to establish ot
beneficial actions of these compounds in the gettinheart disease, such as anti-inflammatory; g
oxidant, anti-apoptotic effects, prior to use inaamimal model of heart disease.

Other targets of interest include an enzyme dowastrof p38MAPK namely MAPKAPK2. We hay
previously published on the strong anti-remodellaffect of p38MAPK inhibition in the setting @
myocardial infarction. However the clinical usetbése inhibitors has resulted in severe side &ff
and a halt to their development. By inhibiting padlys downstream of p38, we maybe able to reali
similar anti-remodelling effect without these siéffects. Highly selective inhibitors have be
developed, and are in the process of being evaluateur existing cell culture assays as descri
above, with a view to be used in the animal modlehyocardial infarction.

Skills that will be utilised in these projects hetfirst instance will involve developing aseptronpary
cell culture technique isolating cells from neohatearts, as well as using cell lines. Cell bassshgs
will involve measurement ofH proline andH leucine incorporation for determining effects
fibrosis and hypertrophy respectively. Anti-inflaratary effects of agents on cytokine expression
be examined by real time PCR. Activation of likgdgthways will be determined by Western b
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analysis. Anti-oxidant activity of compounds wik loletermined using existing assays in our laboyator

for measuring reactive oxygen species. Selectivepoands will be examineith vivo using animals
models of heart disease to determine their effectcardiac function, and tissues collected
assessment of histological, biochemical and modaralyses.
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Effects of Androgens on Cardiovascular Cell Physiol ogy

Principle supervisors: Prof. Paul Komesaroff and®anhong Ling

Address: Hormones and Vasculature Laboratory, Mofesearch

Building, I Floor, Commercial Road, Prahran, Melbourne, VIGB1

Tel: 9903 0622 (Prof PK); 9903 0615 (Dr SL)

Email: paul.komesaroff@med.monash.edu.au
shanhong.ling@med.monash.edu.au

Background

Atherosclerosis-associated cardiovascular dis€2¢®) will continue to cause most human deaths
for the foreseeable future. Male sex hormone arards been recognised as an important factor
contributing to the higher rate of susceptibility@VD in men, women with polycystic ovary syndromsg
and androgen abusing athletes and body buildesydgh adverse effects on lipids, blood pressure, ar
glucose metabolism. On the other hand, decreasedrogen levels as a result of ageing in men and
oophorectomy in women is associated with hypertangiabetes, and atherosclerosis. There is still
uncertainty regarding the effects of endogenousag®hs on cardiovascular physiology and the long
term safety in exogenous androgen therapy.

Endothelial cells, smooth muscles, cardiac myocgtesfibroblasts, the cellular components of blg
vessels and the heart play important roles in osedicular health and disease. During the developr
and progression of CVD, changes occur both in thectsire and function of these cells, resultingaif
wide range of abnormalities which affect growthattie and physiological function. These cells cant
functional androgen receptors and are targetsdonbne action. To date, there has been an increg
scientific evidence demonstrating the various actiof androgen on the physiology of these celld,
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more studies are needed to further elucidate tHeaular mechanisms underlying the hormonal actjon.

Aim

To examine the effects of androgens on cardiovascell physiology, with respect to the cell grow
repair, death, and production of specific moledelesymes and thereby, to contribute significantly
research in high susceptibility to atherosclerosigostmenopausal women and men
Subject
1. Vascular endothelial function

The study examines (1) the effects of andregtstosterone, dihydrotestosterone (DHT)
dehydroepiandrosterone (DHEA) on reparability, dpsis, and production of cellular adhesi
molecules (ICAM-1, VCAM-1, E-selectin) in vasculandothelial cells under normal, hypertens
(mechanical strain) or inflammatory (TEFstimulation) conditions; and (2) the molecular meaTsms
underlying the hormonal actions on the cells, paldrly including androgen and oestrogen recept
5a-reductase, and P450 aromatase.
2. Vascular smooth muscle physiology

The study examines the effects of androgenproliferation, collagen synthesis, and productidn
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platelet-derived growth factor, and angiotensineteptor (AT1) in vascular smooth muscle cells unde

normal, mechanical strain, and inflammatory coondi
3. Physiological changes of the heart

The study (1) develops primary cultures of mouseliaa myocytes and fibroblasts for the study
androgen action on the heart; (2) examines thectsffef androgens on viability (DNA synthesis &
apoptosis/necrosis) in cardiomyocytes under iscbenonditions; and (3) examines the effects
androgens on mechanical stain- or angiotensindil«eed proliferation and collagen synthesis in @arg
fibroblasts.
Main Method/Technique: cell culture, flow-cytometry, cell morphology, FACR, Western blot
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Alfred Hospital / Monash University
National Trauma Research Institute / Department of
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Alteration in cerebral tryptophan metabolism follow ing traumatic
brain injury in humans and rats

Dr. Edwin Yan, A/Prof. Cristina Morganti-Kossmann
NTRI, Level 4, Burnet Tower, 89 Commercial Rd, Raath
Phone: 90768898

Email: edwin.yan@med.monash.edu.au

Traumatic brain injury represents a major causmaibidity and motility in children and young adult
population. Despite advancement of neurosurgicethrigues and intensive care, the numberg of
patient died or disabled as results of neurotrabave not changed in past 20 years. A large praporti
of the brain damages that following trauma aretdube secondary processes after the original impac
The most common condition is neuro-inflammationakhcan occur in hours to weeks after traumatic
brain injury. The mechanisms of neuro-inflammatioiowing numerous types of brain injury
disease have received increased attention. A numibenmune mediators have been demonstrated
having impacts on the progressive loss of neuroelal one example is quinolinic acid. Quinolinidda
IS a neurotoxin, it activates the excitatory amenxd receptor on the neurons and thereby
susceptible cells via an excitotoxic mechanism.nQlinic acid is increased in the CSF and brairugs
of patients and experimental animal models of mfleatory and neurologic conditions.

In this study, we will investigate the productioh toyptophan metabolites (tryptophan, kynurenine,

kynurenic acid, 3-hydroxyanthranillic acid and qulinic acid) in brain homogenates, blood serum and
cerebrospinal fluid (CSF) of four groups of animé&l3 rats subjected to a standardized mode| of
diffuse brain injury, 2) rats with a combination lofain trauma and a short period of brain hypagxia
immediately after injury, 3) rats subjected to arpdxic insult alone without brain trauma and [4)

control sham operated rats (without trauma or higgoX he concentration of tryptophan metabolites in
CSF and serum will also determine the patients suifered severe brain trauma. Clinical significance
will be determined by comparing various tryptophmatabolite levels between animals and humians
and assess their possible relationship with clinigary severity scores based on MRI and CT scan
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Changes in hippocampal long term potentiation in re lation to
cognitive and motor functions after traumatic brain injury in the rat

Dr. Edwin Yan, A/Prof. Cristina Morganti-KossmamxProf. Helena
Parkington

NTRI, Level 4, Burnet Tower, 89 Commercial Rd, Reath

Phone: 90768898

Email: edwin.yan@med.monash.edu.au

Traumatic brain injury (TBI) remains a true epideroi death and disability among healthy adults
their most productive age. The World Health Orgainie (WHO) has estimated that motor vehi

in
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accidents are expected to rank third in WHO's Ql&paden of Disease by 2020, above HIV, malaria

and tuberculosis. TBI is one of the leading caudfesortality and morbidity in children and your
adults in industrialized and developing countriegstly due to road traffic accidents. In Victof
alone, over 5,000 people a year are admitted tpitabsvith TBI, 600 of whom have moderate
severe brain injury. The financial loss for fansliand the cost of medical care are estimated tivée
100 million dollars annually in Australia alone.rga efforts have been put into studies of patiqg
suffering severe brain injury to reduce hospitalrtaldy and morbidity. However, the majority d

patients admitted to hospital have mild to modetai@n injury and will fully recover physically,

Increasing evidence suggests that memory and cogaigficit persist following the physical recove
from mild TBI, but these problems receive littléemition and remain un-investigated and untreated

This project aims to incorporate into an existingllvestablished model of induced TBI, sophistica
in vivo testing of behavioural function and vitro determination of neural function in tissue slig
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prepared from the same animal. This will provide tioe first time a comprehensive model of the

consequences of TBI at the level of the intact ahimnd at the cellular and molecular level in airbr
region — the hippocampus — that is critical forit@gfunctions such as learning and memory.

Aim 1. To evaluate memory, cognitive function and beharab performance after moderate
severe TBI using a range of tests previously véddigor rodents by computerized video-tracki
software.

Aim 2. To quantify TBIl-induced changes in synaptic plasti and neuronal excitability ir
hippocampal brain slices, using electrophysiology &ast confocal live cell microscopy systems.
Aim 3. To identify structures targeted by TBI using immahistochemistry and molecular biologic
approaches.
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The Alfred
National Trauma Research Institute

Molecular analysis of the cerebral inflammation fol lowing severe
brain injury in Human

Supervisors: Dr. Tony Frugier and A/P Cristina Mamg-Kossmann
Location address: NTRI, Level 4 Burnet Tower, 89eercial Road
Contact phone number: 9076 8790

Contact email address: t.frugier@alfred.org.au

Traumatic brain injury (TBI) is a leading causedefath and disability in children and young aduits.

is estimated that in Victoria alone, over 5000 pe@pyear are admitted to hospital with head iegir

600 of them being with moderate to severe braiarypjprimarily young males aged between 15+19

years involved in motor vehicle accidents. Thericial burden of TBI in both lost productivity arfoet

cost of medical care are estimated to be in exae$%00 million annually in Australia alone.

Despite the advances in neurotrauma surgery, igtkemown on the molecular events following sev

ere

TBI in humans and to date there is no efficientdpees for the treatment of TBI patients. For these

reasons basic research is crucial to understargk thwlecular mechanisms and to identify no|

therapeutic targets.

The use of cerebrospinal fluid (CSF) for molecuderalysis in neuropathology has proven to
successful to examine the molecular events oc@umirthe brain parenchyma. The results gaine
these studies, both by our group and by others Baewn a certain similarity to the results obtdir
in animal models of TBI. However, the effects oftdnjury in humans are far more complicaty
inflammation is prolonged in humans compared teentsl and the neurological recovery is relativ

limited in these patients as compared to laboradomnals. Data accumulated over the recent year

vel
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demonstrated a dual and controversial role of iffeation after brain injury. This is the reason why

we need to study further the role of inflammatiorhumans since most of the studies published

field focus on animal models.

The availability of brain tissue from the Neurotnsau Tissue and Fluid bank is a unique opportunity
analyse the numerous biochemical and molecular gggarfollowing TBI in humans. A betts

understanding of those mechanisms will improvediagnosis and the future treatment of patients.
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Alfred Hospital / Monash University
National Trauma Research Institute / Departmemedicine

Characterisation and manipulation of neurogenesis f ollowing
experimental traumatic brain injury

Dr. Cristina Morganti-Kossmann and Dr. Nicole Bye
NTRI, 89 Commercial Rd,"floor Burnet Tower, The Alfred
9903-0534 and 9903-0535
Cristina.Morganti-Kossmann@med.monash.edu.au
nicole.bye@med.monash.edu.au

Traumatic injury to the brain results in a progresdoss of neuronal cells causing secondary tis
damage and consequent neurological deficit. Cer@iftammation has been abundantly described
us and others after traumatic brain injury (TBlJdanas potentially associated with delayed br
damage.

In the last years various studies, including owliprinary data, have shown that, although in atkahi
fashion, posttraumatic regenerative responsesat@npiace in the adult brain after trauma. It heesnb
proposed that strategies to enhance endogenousges@sis by administering growth factors kno
to promote the proliferation, differentiation andngval of neural progenitor cells, may impro
neurological outcome. On the contrary, other swdigggest that induction of brain inflammation
inhibit neurogenesis and attenuate tissue repase® on this premises, we will explore whet
inhibition of inflammation with the anti-inflammatpdrug minocycline will enhance neurogenesis 4§
improve the neurological outcome. Furthermore, wik eombine treatment with minocycline an
specific growth factors to determine whether a @geaffect on neurogenesis is observed.
With this project, we propose to address the falhguspecific aims:

1: To investigate whether inflammation plays a rolenodulating neurogenesis after TBI.

Mice subjected to CHI will be treated minocyclin@ Compound suppresses inflammatio
Proliferating neural precursors and newly differaed neurons will be quantified within th
neurogenic and injured regions of mouse brain wetpard to neurological function. We hypothes
that inhibition of post-traumatic cerebral inflamioa will result in enhanced neurogenesis &
improved behavioural outcome.

2: To investigate whether cerebral injection of fasttihat induce progenitor proliferation (EGF
FGF-2) or increase neuronal differentiation andvisat (BDNF), will result in more abundar
generation of new surviving neurons after TBI amgriove neurological outcome, with and withd
co-treatment with minocycline.

Significance The comprehension of the molecular mechanismenyidg neurogenesis triggered |
TBI is of fundamental importance. This study aimglgaracterising the multiple stages of progen
cell proliferation and differentiation after CHInderstanding the potential deleterious role playgd
inflammation, and exploring new methods for the iayement of regenerative processes ultimately
benefit for the treatment of head trauma patieBtshancement of endogenous neurogenesis

represent a significant alternative to the transjaléon of neuronal stem cells.
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Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

THROMBOSIS RESEARCH UNIT

Project Title: Investigation of the effects of new anti-cancer agents on platelet function
A role for apoptosis in regulating pl  atelet reactivity

Supervisors: Dr Simone Schoenwaelder, Dr Yupingrivarad Prof Shaun Jackson

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0128

E-mail: Simone.Schoenwaelder@med.monash.edu.au
Shaun.Jackson@med.monash.edu.au

Evasion of apoptosis is a hallmark of cancer. Ona@ primary ways in which cancerous cells evade
apoptosis is by upregulating members of the BauRily of proteins, important prosurvival proteins
that protect against apoptosis. Overexpressioncb2Bproteins is commonly associated with several
blood cancers, including lymphoma and multiple royeh. Thus, a significant effort is currently
underway to develop small molecule Bcl-2 inhibitthat bind to the BH3 domain of Bcl-2 proteips
(BH3 mimetics) to induce apoptosis. Preliminarydevice has demonstrated that BH3 mimetics elicit
tumour regression in several models of cancer, elsag potentiating the effects of commonly used
anticancer drugs. An unexpected finding with the3Bidimetics is that they cause a rapid loss of
circulating platelets (thrombocytopenia), suggestihat the Bcl-2 family of proteins plays an
important role in regulating platelet survival. Beefindings have raised the possibility that BH3
mimetics may not only be useful for the treatmentancers, but may also be used to reduce platelet
counts in patients with thrombocytosia ¢common disorder which leads to increased numibér|
platelets in the circulation and an increased bladokting tendency

The importance of the Bcl-2 family of proteins iegulating platelet function has not been defined.
Using genetic mouse models deficient in prosurVieigoroapoptotic proteins, Bgl and Bak/Bax, thig
project aims to identify the importance of the dptip machinery in modulating platelet functional
responses. This project will involve a broad ramfeexperimental techniques including molecular

biology, flow cytometry and western blotting, cooéb and scanning electron microscopy, as well as a
host of cell biological assays. Ultimately thesedss will help establish whether BH3 mimetics gan

be used safely and effectively for the treatmera cdnge of cancers and blood clotting disorders.




Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

THROMBOSIS RESEARCH UNIT

Project Title: Identification of a new family of proteins regulating blood clotting
Role of Dok2 in regulating platelet fu  nction

Supervisors: Dr Sascha Hughan

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0143
E-mail: Sascha.Hughan@med.monash.edu.au

and stroke. Physiologically, these cells rapidlyzexeé to sites of blood vessel injury to initiatedd
clotting reactions that prevent excessive bloods l@sd vascular repair, however in disea
atherosclerotic blood vessels, excessive plateletraulation leads to the formation of pathologi
blood clots (thrombosis) that prevent blood flowvital organs. One of the critical receptors on
surface of platelets promoting thrombosis is thkestbn receptor integria,,bs; with deficiency of
this receptor leading to a severe bleeding disotelenedGlanzmann thrombasthenidnhibitors of

the negativeregulators of integrim bz adhesive function. In recent years, a new familproteins,
cell types. Dok2 has recently been shown to intenatt integrina,bs following platelet activation
regulating integrira,bs in platelets.

In preliminary studies, using mice which are gesadly deficient in Dok2, we have shown an
important role for Dok2 in enhancing intege,bz adhesive function. This alteration in adhesive
function is most pronounced under physiologicabdifiow conditions, such as those encountered i
the normal circulation and as such represents siplogically relevant phenomenon. In this project,

a wide range of experimental techniques includimgf@cal microscopy, western blotting, in vitro
whole blood adhesion assays, in vivo models ofrtitiasis growth and intravital microscopy
techniques, which will allow us to visualise thewth of thrombi in the circulation of a live mouse.
Together these studies will establish if Dok2 sidable target for the development of a new atdiss
anti-thrombotic compounds that may ultimately imgdreatment for patients with cardiovascular
disease.

integrin a,pbs are used in the clinic to prevent the developnudriteart attacks in high risk patients
and while much is known about the mechanismsdhbtwvatethis receptor, much less is known abgut

and given its role in negatively regulating celtieation, Dok2 is a prime candidate for negative

we plan to identify the mechanisms by which Dok@utates platelet adhesion. This project will uélis

Blood platelets play a pivotal role in the devel@mhof cardiovascular diseases, such as hearka|ttac
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termed Dok adapter proteins, have been shown tativefy regulate adhesion events in a variety| of
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Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

THROMBOSIS RESEARCH UNIT

Project Title: A new approach for the treatment of heart attack and stroke
Defining the roles of platelet protease -activated receptors in thrombosis

Supervisors: Dr Justin Hamilton

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0125

E-mail: Justin.Hamilton@med.monash.edu.au

contribute to a growing thrombus since interferwith such mechanisms may afford effecti
antithrombotic approaches. This project will invgste the role of platelet thrombin receptorsired
protease-activated receptors (PARS), in thrombosis.

We have previously shown that mice which are gealyi deficient in PARs are protected agait

these receptors as targets for antithrombotic gyeirm humans. This project will extend these stag
to define the roles of PARs in thrombus growth atability and to incorporate fundamental studies|
the importance of PARs in human thrombus formation.

The project will utilise many useful techniquesluting mouse genetics, ex vivo whole blood flg
experiments to examine clot formation, confocalmyscopy, and in vivo mouse models of thrombd
and haemostasis. These studies will determine hehePARs are a suitable candidate for
development of anti-thrombotic therapies and wip@al to students interested in researching
developing future therapies targeting heart attacicsocclusive strokes.

Platelets are essential components of arterialnthrowhich cause heart attacks and most stotes.
Consequently, substantial research has been direttdefining the mechanisms by which platelets

ve
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experimental models of thrombosis yet do not exlgpontaneous bleeding, indicating the potentia) of
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Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

THROMBOSIS RESEARCH UNIT

Project Title: Investigating a new anti-clotting approach
Regulation of platelet adhesion and th  rombus formation by the GPIb/V/IX
adhesion receptor

Supervisors: Dr Sue Cranmer

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0144

E-mail; Sue.Cranmer@med.monash.edu.au

events results in arterial thrombosis, which igpoesible for heart attack and ischaemic strokegcky
together, are the biggest cause of death in indilisad societies. One platelet receptor,

controlling the function of this receptor are tHere critical to the regulation of the normal ciot
function of platelets as well as being potentiatyportant in the development of thrombosis.

evidence suggests that the cytoplasmic tail of @Rilays an important role in platelet adhesion dmwdrhbus

demonstrated a critical role for this interactiontie ability of transfected cells to adhere unctmnditions of
rapid blood flow. We have recently developed adgamic mouse model expressing mutant forms of fPke3
protein which no longer interact with filamin A. iBhproject will involve characterisation of the fgkets from
these mice using a wide range of techniques inctudilatelet functional assays, flow cytometry, cmaf
microscopy and in vivo models of thrombosis. Thegelies will establish the role of the GRiblamin A
interaction in platelet adhesion and thrombus fdiona

formation through its interaction with cytoskeletald signalling proteins. In recent studies we tasfined the
molecular interaction between the GRlbytoplasmic domain with the cytoskeletal protdilamin A, and have

Adhesion of circulating blood platelets to an iedrblood vessel results in the formation of a biood
clot. When this occurs in diseased vessels (egradhlerosis), this normally protective cascade of

hi
the

glycoprotein (GP) Ib/V/IX complex plays a major&ah promoting both haemostasis and thrombpsis.
GPIb/V/IX has unique binding characteristics, allogvefficient platelet capture from the bloodstregam
even under the most rapid blood flow conditionsisTimitial step in the haemostatic process$ is
important in mediating subsequent platelet actratiequired for blood clot formation. Factors

The GPIb/V/IX receptor is composed of 4 subunit®li@d, GPIlb, GPIX and GPV (see Figure 1). Current
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Monash University;
Department of Clinical Haematology

THROMBOSIS RESEARCH UNIT

Project Title: Investigating new therapeutic approaches to prevent heart attack and

stroke
The role of Rho kinase inhibitors as  clot lysing agents

Supervisors: Dr Simone Schoenwaelder and Prof Shackson

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0128

E-mail; Simone.Schoenwaelder@med.monash.edu.au

The removal of blood clots (thrombi) from diseaseteries is a common approach to treat patic
suffering from a heart attack or stroke. Unfortehgtdissolution of clots using fibrinolytic agergsch
as tPA is only effective in 50% of patients recegvithis treatment. A major factor undermining t
effectiveness of fibrinolytic therapy is the presemf blood platelets in formed clots. These cedisse
contraction of the clot, tightening the structufdibrin strands and limiting the ability of fibratytic
agents to access and dissolve fibrin within thd. dio recent studies we have discovered a T
contractile mechanism regulating clot contractiow dave identified a major role for a family
enzymes termed Rho kinases in regulating this gsce

A well known drug inhibiting Rho kinase is fasudithich has previously been shown to be safe
effective in the management of stroke. Whether distan be used in combination with tPA
facilitate clot lysis has not previously been inigeted. In this project we will examine the alyilaf
fasudil to enhance the clot lysing ability of tPAvarious animal stroke models. This project wiéwa
broad range of experimental techniques, includinguse models of carotid artery occlusion g
thrombolysis, histological analysis of carotid \ass confocal and scanning electron microscopy
well as a host of cell biological assays. Ultimatidese studies will help establish whether fascalil

be used safely and effectively in combination Wi in the treatment of heart attacks and stroke.
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Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

THROMBOSIS RESEARCH UNIT

Project Title: A New Class of Antithrombotic Agents
Investigating the role of Pl 3-kinases  in haemostasis and thrombosis

Supervisors: Prof Shaun Jackson

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0131

E-mail; Shaun.Jackson@med.monash.edu.au

Platelets play a key role in maintaining the initygof the vasculature system by preventing exeeq
bleeding following traumatic injury and by providinthe framework for vascular repair. Platg
adhesive function must be tightly regulated to dvexcessive platelet accumulation at sites of b
vessel injury, leading to pathological thrombu®{cformation that causes heart attacks and stiék
key intracellular signalling pathway controlling ethadhesive function of platelets is
phosphatidylinositol 3-kinase (PI3K) pathway. Tkignalling pathway plays an important role i
range of human diseases including cancer, inflanemagutoimmune diseases and thrombosis.
recent landmark study published in Nature Medicowe laboratory discovered a new clasg
antithrombotic agents that selectively inhibit aegfpc isoform of PI3K, termed PI3K p110bsg
Inhibition of this enzyme represents a highly efifex means of preventing pathological blood clbst
appears safer and more effective then commonly astdotting agents.

In this project we will examine the effectivenedsRi3K pll0beta inhibitors in preventing plate
activation and pathological blood clot formationviarious animal stroke models. This study will lg
interest to students aiming to learn about celldgp and signal transduction and in the proce
underlying drug discovery and development. Thisjgmtowill use a broad range of experimel
techniques, including flow-based adhesion assaygpcal microscopy, mouse models of carotid af
occlusion, histology, as well as a host of sigreh$duction and cell biology assays.
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Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

FIBRINOLYSIS & GENE REGULATION LABORATORY

Project Title: The role of mMRNA stability in the regulation of tissue-type plasminogen
activator gene expression

Supervisors: Dr. Stan Stasinopoulos and A/Prof RdbeMedcalf

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0141, 9903 0133

E-mail: stanley.stasinopoulos@med.monash.edu.au
Robert.Medcalf@med.monash.edu.au

Tissue-types plasminogen activator (t-PA) is arneemprotease expressed in many cells inclubing

endothelial cells that forms an integral componainthe plasminogen activating system. t-PA ar
related protease, known as urokinase type plasramagtivator (u-PA) convert plasminogen intoj
active form, plasmin. Once formed, plasmin can dégrblood clots and also other proteins assog
with the extracellular matrix. As such the plasngeo activators are linked with the invasive capih
of tumour cells since metastatic cancers use plasminvade surrounding tissues and metastasi
distant locations. In addition to these effect®At-either alone or by generating plasmin, has

shown to have profound effects in the central nesveystem, where it is linked to memory format
synaptic plasticity and neurodegeneration. t-P&xpressed in many cells within the CNS, inclug
neurons, yet the regulation of t-PA expression his ttompartment is poorly understood. We
particularly interested in understanding how th@regsion of the t-PA gene is regulated in hu
fibroblasts (related to cancer metastasis), entlathi{eelated to blood clotting) and neuronal detles
(related to CNS effects).

Regulation of gene expression can occur at mangidevranscription, post-transcription, translat
and protein secretion. Although the t-PA gene gulated at all of these levels, the least studseits
regulation at the post-transcriptional and transte! levels. In our laboratory, we have shown tHaA
MRNA contains sequences in the 3’ untranslatearetiat can exert a powerful effect on the longg
of the mRNA itself (i.e. it alters t-PA mRNA staby), thereby establishing the importance of tlegdl
of control.

The Honours project available will focus initialpn fibrosarcoma cells and neuronal cells and
more closely define the instability element(s) witthe t-PA 5’- and 3' UTRs usinig vivo RNA decay
assays (standard procedure in the laboratory) assilgyin vitro RNA decay assays, and will also

RNA binding assays to determine if these regiowide binding sites for proteins. These studidé
lay a foundation to identify these protewia proteomic technologies. Moreover, this project aiso
assess any influences that the t-PA 5 UTR has BNAistability; and examine the possible role of
3'UTR on the rate of translational initiation, aashpreviously been suggested in the literaturewillg
also be interested in comparing the relative cbation of post-transcriptional regulation to t-PAng
expression. This project will involve many aspestsmolecular biology, cell culture (including t
preparation of primary mouse embryonic neurons) ARStability assays, RNA binding assays

biochemistry. This work will contribute to the bod®, and increasingly important, field of p
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Monash University;
Department of Clinical Haematology

FIBRINOLYSIS & GENE REGULATION LABORATORY

Project Title: Is the expression of the plasminogen activator inhibitor type 2 gene
subject to Post-transcriptional regulation?

Supervisors: Dr. Stan Stasinopoulos and A/Prof RdbeMedcalf

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0141, 9903 0133

E-mail: stanley.stasinopoulos@med.monash.edu.au
Robert.Medcalf@med.monash.edu.au

Our laboratory is interested in understanding thecmanisms that govern gene expression of mer
plasminogen activating (PA) system. The end prodfichis system is a powerfylrotease called plasmin t
degrade blood clots and a number of other proteitisin the extracellular matrix. The generationpdsmin
plasminogen is mediated by the plasminogen actisatssue-type plasminogen activator (t-PA) anokunas
PA). The activity of the two plasminogen activatiarsegulated by specific inhibitors, known as PA(that inhil
PA and u-PA) and PAI-2 (that preferentially inhibit-PA).

PAI-2 is an unusual protease inhibitor as the nitgjaf PAI-2 is located intracellularly. In the lafew yearg
novel intracellular roles have been attributed &-B, including as a survival gene in macrophagatowing
bacterial infection. PAI-2 has also been shown rthikit apoptosis and to modulate activity of a twm
suppressor protein. PAI-2 also enhances HIV refpticavhile HIV infection increases PAI-2 expressi®tAl-2
is also a highly regulated gene, with its levelexforession being massively increased in cells usdere
conditions.

We have been studying the biology of PAI-2 withtjgatar emphasis on gene regulation. We have shbai
the fold induction of PAI-2 mRNA levels is dramatily stimulated by tumour promoting agents (e.gorpbl
esters) and cytokines (eg TAF Previous reports have suggested that the ineri@aBAI-2 mRNA is not onl
transcriptional, but also includes post-transaooipdil events. Post transcriptional regulation igmfitontrolled by
sequences located in the 3’ untranslated regictyTR). To date we have mapped and identified tldiseretq
sequence elements within a 120 nt region in th&/ TR of the PAI-2 transcript, and one coding seqes
element within Exon 4, that markedly influence PAMRNA stability. Moreover, we have a number
candidate RNA binding proteins that could be ineolvn PAI-2 mRNA decay/stabilisationa the 3'UTR. Thq
current hypothesis suggests that these 3' UTR{ikezhlelements can modulate PAI-2 mRNA decay (dtlgerd
increase or decrease mMRNA stability), and possbkibn translational initiation, depending on the giblpgical
status of the cell.

This Honours project will assess the contributibthese elements to the overall control of PAI-2MARdecay
in vivo using human Fibrosarcoma (fibroblastic sarcomal) @837 (myeloid leukaemia) model cell lines. T
project will also use RNA binding assays to deteenivhether proteins selectively bind to one or nafrthese
regions and if this is altered when cells are skitma with agents [e.g. cytokines (TNF), carcinaggohorbo
ester) and glucocorticoids (dexamethasone)], gmalate PAI-2 gene expression. This work will pdeva basi
for a proteomic approach to identify these RNA Imgdproteins, and will not only add to the undemstiag of
PAI-2 biology, but will also contribute to the baex, and increasingly important, field of post semptional
gene expression.
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Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

FIBRINOLYSIS & GENE REGULATION LABORATORY

Project Title: Investigating the importance of tissue-type plasminogen activator in the
formation of secondary injury following traumatic brain injury

Supervisors: Maithili Sashindranath, A/Prof RolderMedcalf
and Cristina Morganti-Kossman

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0141, 9903 0133

E-mail: Maithili.Sashindranath@med.monash.edu.au
Robert.Medcalf@med.monash.edu.au

The serine protease, tissue-type plasminogen &utiyaPA), is well known for its involvement in el

removal of blood clots from the circulation, howevecent studies have indicated that t-PA alsogilay
important roles in the central nervous systemthibrain, t-PA is associated with memory formation
learning and synaptic plasticity. However, undethpkbgical conditions, t-PA appears to have a
neurotoxic effect, aggravating brain injury, insea the volume of damaged tissue following injury
and increasing the permeability of the blood btarrier, promoting oedema formation.

There are two types of injury associated with traticnbrain injury (TBI). Primary injury results fino
the mechanical damage of neuronal tissues fronmnipact; and secondary injury occurs as a resuylt of
the cellular responses to the primary injury.

In collaboration with the National Trauma Resealrcstitute (NTRI), we are currently examining the
role of t-PA in a clinically relevant model of tnaatic brain injury (TBI). In this project, mice Wwibe
subjected to TBI, followed by the administrationgpiecific inhibitors against t-PA, both syntheticda
naturally occurring. The severity of injury will bassessed by behavioural testing, staining brain
sections for dead and degenerating neurons, intiaddio examining cellular responses |by

immunohistochemistry. This will be correlated witie levels of t-PA, which will be determined by

ELISA andin situ zymography, a method with allows the assessmetiP#f activity in fresh frozep
tissue (i.e. brain) sections. This project wiNeirise to a better understanding of the involvenuén
t-PA in secondary injury and possibly improve treatment of TBI patients, giving a better outcome.
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Project Title: Manipulation of the plasmin-antiplasmin system to dissolve blood clots

Supervisors: A/Prof. Paul Coughlin and Dr. Anitartgh

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0134, 9903 0144
E-mail: Paul.Coughlin@med.monash.edu.au

There are many approaches to treating patients witbmbosis but most of these rely
anticoagulation to stop the growth of clots wittbfood vessels. Some treatments are aime

bn
J at

dissolving blood clots by using tissue plasminogetivator. This is often successful but comes at a

cost of major bleeding in many patients.

We are developing other ways of treating thrombpaigents by manipulating antiplasmin, the natyral

inhibitor of the clot dissolving enzyme plasmin.€eTprotein antiplasmin possesses domains at it
and C-termini which facilitate its interaction wiphasmin. There is some evidence that

5 N-

antibodies or small molecules which bind to thedl-C-terminal domains of antiplasmin can slow

down the inhibition of plasmin and thereby increéise efficiency of clot lysis. We have produc

ed

peptides corresponding to parts of the antiplagsiiand C-termini and used them to make antibodies.

We will examine the effects of these peptides &edantibodies in clot dissolution assays.

The aim of this work is to produce small molecultibitors of anti-plasmin which will be used
improve the clearance of blood clots in patienthwhrombosis.
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Project Title: Development of a clinically useful assay for centerin in B cell ymphoma

Supervisors: A/Prof. Paul Coughlin and Dr. Anitartgh

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0134, 9903 0144
E-mail: Paul.Coughlin@med.monash.edu.au

B cell ymphoma is one of the commonest haematoddgnalignancies. Depending on how aggressive
the cancer is thought to be at diagnosis, treatmmayt consist of intensive or low level chemotherapy
and sometimes no treatment at all initially. Cliaits usually try to predict how aggressive the tumo

is at diagnosis but this is sometimes difficult.cBeat gene profiling studies have identified a s
number of factors which can predict prognosis. Ohthese is a member of the serpin family cal
centerin. Very little is known about the biologyddiochemistry of this protein.

We have produced recombinant centerin for biochaimstudies and have made polyclonal
monoclonal antibodies to the protein. The propodsedours project involves characterisation of
monoclonal antibodies in terms of their affinity fwenterin and determining which part of the mole
they bind. This information will be used in the é®pment of a sensitive immunoassay for cent
The assay will be used to measure concentratiottsegbrotein in the blood and tissue fluids of nak
people and others with newly diagnosed and trdgtedhomas.

Ultimately we hope to be able to use the centessaw to give prognostic information at the time
lymphoma diagnosis then use it to follow respoms&datment. It may also be useful to detect e
recurrence of tumours allowing for timely intervientand treatment.
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Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

MYELOMA RESEARCH GROUP

Project Title: Role of the bone marrow micro-environment on drug sensitivity, migration,
adhesion and cytokine production by myeloma cells

Supervisors: A/Prof. Andrew Spencer and Dr. Tiff&hong

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0187
E-mail: t.khong@alfred.org.au

The bone marrow (BM) consists of a number of défercell types that play a role in enhancing
tumour growth, survival, migration and eventuatg development of drug resistance. Growth factqrs
and cytokines produced in the BM are particulamyportant in multiple myeloma (MM) cell growth
and survival and are responsible for a phenomenowk as Cell Adhesion Mediated Drug Resistance
(CAM-DR). The Myeloma Research Group (MRG) is watkbn pre-clinical and clinical trials of neyw
drug therapies for MM in collaboration with localdainternational pharmaceutical and biotech
companies. One of the areas of particular intenetis field of work is the observation that MMlise
treated in vitro with therapeutic agents may resjpdifferently to the same treatment in vivo,
presumably secondary to CAM-DR.

It is thus important to characterize further thie af the bone marrow micro-environment on drug
efficiency.

In this study, we will use and compare 3 culturetems:

1. MM cells cultured in suspension in a flask. Aodnimic the BM micro-environment:

2. MM cells co-cultured with BM stromal cells, or

3. MM cells cultured on fibronectin (a main componef the extra-cellular matrix) coated flasks.
For each culture condition, we will determine tlygo&ine production (IL-6, VEGF), the MM cell
sensitivity to drugs, the MM cell adhesive propestand the MM cell migration capacities. These
results will contribute to our understanding of Mlidease and help in identifying better anti-myeloma
therapy




Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

MYELOMA RESEARCH GROUP

Project Title: Role of the bone marrow micro-environment in the survival of leukemic
cells and the development of drug resistance.

Supervisors: Dr Andrew Wei

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0122
E-mail: A.wei@alfred.org.au

The bone marrow microenvironement is essentiahéogrowth and survival of leukemic stem cells.
Osteoblasts and endothelial cells form the so-dalleematopoietic stem cell (HSC) niche.
Mesenchymal stem cells (MSCs) are precursor ckls give rise to components forming the bagne

marrow stromal scaffold. Investigators have presipishown that co-culture of leukemic cells w
generic stromal cells promoted resistance of leukesalls to chemotherapy by up-regulating p

survival BCL-2. Since these initial observatiogre has been significant progress in the separatfi¢

th
-

the bone marrow stroma into better characterizetiraare purified components, and greater insight

into the functional roles of the BCL-2 family ofgesurvival proteins.

This research project will compare the effects ®@f komponents of the bone marrow stroma (MSC's,

osteoblasts, and vascular endothelial cells) orchimnosensitivity of acute myeloid leuekmia (AM
cells and dissect the influence of the microenviment on the expression afhctional balance of

members of the pro-survival machinery additionaB@L-2. Using cytokine array technology, we wjll

determine which secreted cytokines are integrédukemia cell survival. By isolating and co-culhgi

primary bone marrow stroma from a series of AMLigras with a sensitive target AML cell line, we

will study if the bone marrow microenvironment beem individual patients independently affe

L)

CtS

AML biology. Finally, we will use the knowledge g&d from this project to develop novel strategies

to modify the stromal microenvironment or its meédia to enhance the effectiveness of anti-leuke
therapies.

The results of this research will significantly ther our understanding of how the bone marr
microenvironment influences the pro-survival batanin leukemic cells, and the mechanis
underlying drug resistance. Ultimately, it is hopledt therapeutic targeting of the bone marrowns#g
may stimulate novel strategies aimed at improvingaal outcomes in patients with leukemia.
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Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

VASCULAR BIOLOGY LABORATORY

Project Title: To identify binding sites for GPIb-1X-V ligands, and how these interactions
regulate cell adhesion and coagulation

Supervisors: Dr Robert Andrews

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0136

E-mail; rob.andrews@med.monash.edu.au

The unique platelet receptor of the leucine-righesd (LRR) family, glycoprotein (GP)Ib-IX-V, pla

a central role in mediating platelet adhesion te #essel wall at high shear stress, and controls
procoagulant activity on activated platelets bydiomg thrombin, coagulation factors X1 and XII, and

kininogen. GPIa (the major ligand-binding subunit of GPIb-1X-V) diates adhesion of circulatin
platelets to subendothelial matrix by binding voill®drand factor (VWF), or to intact endothelium |
binding P-selectin on activated endothelial callsP-selectin-associated VWF multimers. The ma
ligand-binding domain of GP&bis the extracellular N-terminal sequence His1-@Rj2consisting off
seven LRR (Leu36-Ala200), N- and C-terminal flarkisequences (His1-lle35 and Phe201-Gly24
and an anionic sequence Asp269-Glu282. The ligamdisy domain of GPla is conformationally-
sensitive, and not amenable to analysis by shqtiges or random scanning-mutagenesis. Howe|
previous studies analysing cross-species humameahimeras of GP# expressed on CHO cel
have mapped binding sites for VWF and inhibitoryi-&Plba mAbs to specific structural region
This approach is based on specificity of human VA&B murine mAbs for human (not canine) Gl
and identified LRR2-4 spanning an electronegatiagcip in Leu60-Glul28 as crucial for GRH
dependent adhesion to VWF.

The aims of this project are to expand these appesato investigate binding to GRIf other
ligands including procoagulant factors such as &X#XIl, localized to plateletgia binding to GPlha.
Deficiency of either FXI or FXII of the intrinsicoagulation pathway has a major impact on artg
thrombosis, but essentially no effect on normalninastasis (bleeding time) in humans or mice.
analyse binding of these ligands to G&lwe have established a thrombinoscope-based &ss3
measuring platelet/GPdbdependent FXI/FXII mediated thrombin generatiorhimman plasma, an
have shown that selective depletion of GPftom human platelets (using the cobra metallojpmatee,
NK) inhibits FXII-dependent coagulation. This prdes additional functional data supporting analy
of interactions between FXIl and GRIas a potential anti-thrombotic target, and idesdifa new
pathway for FXII activation in human plasma indegemt of normal contact activators.
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Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

VASCULAR BIOLOGY LABORATORY

Project Title: To examine the physiological and pathological significance of receptor
shedding from platelets, and assess plasma soluble GPVI as a
biomarker of thrombotic abnormalities

Supervisors: Dr Elizabeth Gardiner

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0144

E-mail: elizabeth.gardiner@med.monash.edu.au

Our Aim is to understanding the molecular mechasisttegral to platelet activation processes
initiated by receptor/ligand engagement.

In normal haemostasis and in situations leadirgatbological thrombosis, platelet receptors
orchestrate platelet activation in turn leadingltelet adhesion, aggregation and thrombus foonat
The primary signalling receptors that trigger thesgecular events include GPIb-IX-V and GPVI (th
platelet receptors for von Willebrand factor antlagen respectively). Recently we have uncovered
molecular mechanisms leading to shedding (remfdhese specific receptors from the platelet
surface. By shedding these receptors, plateletsse#frregulate’ their ability to activate, andadhere
and spread on a blood vessel wall.

We have projects examining the role of receptoddimg in formation and dissolution of a thrombug.

Clinically, excessive shedding of platelet receptmay indicate a prothrombotic or inflammatory
situation and may indicate aberrant platelet aibwdeading to coronary vessel occlusion and stroK
We have designed assays to measure the extertepitoe shedding and will examine populations o
people at risk of stroke and myocardial infarctionplasma levels of shed receptor protein. The
control of platelet receptor shedding also repressamovel target for therapeutic intervention.j&eb
titles include:

1. How shedding of receptors from platelets expasesthear force occurs.

2. Plasma levels of soluble GPVI as a clinical nreaxd platelet activation and inflammation and in
patients at risk of stroke.
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Australian Centre for Blood diseases,
Monash University;
Department of Clinical Haematology

VASCULAR BIOLOGY LABORATORY

Project Title: To dissect the molecular interactions and assembly of platelet receptor
signalling complexes and initiation of thrombus formation

Supervisors: Dr Jane Arthur

Location: &' Floor Burnet Building, 89 Commercial Road, Melboei3004
Telephone: 9903 0146

E-mail; jane.arthur@med.monash.edu.au

The capacity of platelets to rapidly adhere to egaovascular matrix at arterial and pathologicabsh
rates is dependent on two adhesion receptor complaexique to platelets, the glycoprotein
(GP)VI/FcRxychain complex that binds collagen and the GPIB/IZemplex that binds von
Willebrand Factor (VWF). In recent years, it hasdrae clear that reactive oxygen species (ROS)
generated by NADPH oxidase play a role in reguipgilatelet function: increased oxidative stress
promotes platelet aggregation, while antioxidaothsas quercetin (found in onions, tea and wine)
inhibit platelet aggregation.

The precise signaling pathways remain to be fuliifjréd. The overall objective of this proposatas
define whether early signaling events involving GfP¢Rg-chain and GPIb-1X-V are redox regulateq
Experiments will involve measurement of intracelluhnd extracelluar reactive oxygen species
production by human platelets, assessment of tegthpbanges in platelet function following
activation, and investigation of platelet functiolNADPH oxidase-knockout mice.
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Monash University
Centre for Inflammatory Diseases, Monash Medicait(ge

Mechanisms of Leukocyte Recruitment in vivo

Dr. Michael Hickey

Department of Medicine, Monash Medical Centre
9594 5519

michael.hickey@med.monash.edu.au

Although the causes of inflammatory diseases \&mge key effector mechanisms apply in all
inflammatory diseases. Leukocyte recruitment is sueh mechanism. Improving our understanding
the mechanisms which regulate this process mawahe identification of potential therapeutic
strategies for these diseases. The focus of tlearas performed in our laboratory is the examimatio|
of the mechanisms of leukocyte recruitment.

Given that the interactions between leukocytes mgvapidly in the blood and the blood vessel wal
are dynamic and rapid, the best way of understagnithieir underlying mechanisms is to directly

visualise them as they occur. In our lab, to stilniy process we use the technique of intravital

microscopy to examine the microvasculature of mitd tissues in living anaesthetised animals,. M
recently we have begun to use the powerful teclenajumultiphoton confocal microscopy to enable
imaging of structures deep in solid organs. Thibdes new insights to be made on the mechanisn
leukocyte migration and immune cell interactionnftammatory responses.

The specific research projects offered cover agaignflammatory conditions (glomerulonephritis,
arthritis, contact sensitivity), and examine thiesmf specific leukocyte subsets (CD4, CDS,
Tregulatory cells, dendritic cells) and inflammatproteins (adhesion molecules, cytokines,
chemokines). Further project details are availal@deemail or phone contact.
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Monash University
Centre for Inflammatory Diseases, Department of ikiad,
Southern Clinical School

Immunopathogenesis of atherosclerotic arterial dise ase

Professor Ban-Hock Toh

Centre for Inflammatory Diseases, Department of iklad
Phone: 95947310

Email: Ban-Hock.Toh@med.monash.edu.au

Professor Alex Bobik

Baker IDI

Phone: 85321190

Email: Alex.Bobik@baker.edu.au

Atherosclerosisis an occlusive disease of arteries that precgstdieart attacks when it blocks t
coronary arteries and strokes when it blocks theticharteries. Together, they constitute the neim
1 killer in our community. While a high fat dielaygs an important role, there is increasing recigmi
that immunological mechanisms play a key contrittiole.

Immunity : Our studies are directed towards a precise utadetmg of the role of the innate ar
adaptive immune system in the initiation and pregi@n of atherosclerosis in the ApoE-/- mod
model of this disease. In particular, our studresfacused on the role of macrophages, NKT cells,
cells, effector CD4 T cells, regulatory CD4 T cetlad B cells and the interplay between th
lymphocyte subsets in this process. Already we hesmapelling evidence for a key role of th
cytokine, MIF (Macrophage Inhibitory Factor) andr fdlK and NKT cells in the initiation of
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atherosclerosis. As well we have initiated studieSCD4 regulatory T cells, effector CD4 T cells and

B cells in this process

Significance: A better understanding of the immunological preessthat lead to occlusive vascu
disease can be expected to lead to novel treatsieategies to control the initiation and t
progression of atherosclerosis that in turn magt teareduction in heart attacks and strokes.

Working hypothesis: Lipids enter the vessel wall and are taken bygentpresenting cells (APG

such as macrophages and dendritic cells). ThegesAfesent lipid antigen to NKT cells to initiate

early lesions of atherosclerosis. Presentaticantifens such as oxidised LDL and HSP60 to B d
and T cells recruits the adaptive immune respo8seretion of TH1 cytokines by NKT cells recr
NK cells and CD4 T cells that lead to lesion pregren. Suppression by regulatory T cells and Bg
is incomplete, contributing to lesion progression.

Studentswill be exposed to a unique intellectual environihat combines methods and expertisg
Immunology and Inflammatioat the Centre for Inflammatory Diseases, DepartnoénMedicine,
Southern Clinical School and Mascular Biologyat the Baker Heart Research Institute. Three H
students and 3 honours students are currently wgm this project
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Monash University: Centre for Inflammatory Disegdespt
Medicine, Monash Medical Centre. Affiliated withetibept
Immunology and the Monash Autoimmunity Network.

Cell mediated immunity in immune glomerular disease

Associate Professor A Richard Kitching

Monash University Department of Medicine, Monashdial Centre
246 Clayton Rd, Clayton VIC

9594 5520

Richard.kitching@med.monash.edu.au>

I work as a Chief Investigator within an NHMRC-fiedlProgram Grant group on the Pathogenesis
Immune and Inflammatory Diseases. My particulagriest is in how cell mediated immunity acts to
induce severe glomerular injury.
We use a variety of in vivo mouse models to addngpstheses that relate to:
1) Loss of tolerance/ T cell epitopes/the developno¢ autoreactivity to antigens relevant to immun
renal disease

Including autoimmune anti-GBM glomerulonephrifig/pe IV collagen) and ANCA-associatg
glomerulonephritis (myeloperoxidase)
2) Mechanisms of T cell effector responses in glano@ephritis — Thl and Th17
3) How leukocytes are recruited to the kidney iongérular disease

By intravital microscopy and state of the are iphlbton microscopy in live mice, in
collaboration with Dr Michael Hickey
4) The biology of renal dendritic cells

We are a medium sized research group. | collabatasely with Professor Stephen Holdsworth, an
for in vivo imaging studies with Dr Michael Hickeye have a team of around 10 people working i
these areas, many of whom have once been honodenss themselves, and they are able to help 3
assist with learning new techniques and concepts.

Projects in these areas have the capacity toyminn a number of techniques relevant to scientifi
research, in particular in vivo mouse models oéase. In addition, the laboratory works in most
techniques relevant to immunology, including, Te&hsgenic mice cell transfer studies flow
cytometry, cell culture, molecular biology, histgloand immunohistology.

We work in both active and passive transfer modelsxmunity and autoimmunity.

We have range of gene-deficient and transgenic toi€&cilitate this work. These include human
MHC Il transgenic mice, ovalbumin specific TCR tsgenic mice, cell-type specific GFP mice for in]
vivo microscopy, (e.g. FoxP3-GFP, RGIRGFP), mice deficient in key renal autoantigen®(@A3
or MPO) and a range of cytokine and adhesion médedeficient mice.

Additional tools for examination of immune respangeGN include T cell clones, MHC tetramers,
MPO-specific hybridomas, OVA-conjugated anti-GBM b#A T cells and renal biopsy tissue from
patients with disease.

We are able to individualise your needs and by aludtrangement, can offer Departmental
Postgraduate Scholarships to Honours students wstota continue their studies into PhD
candidature.

http://www.med.monash.edu.au/medicine/mmc/reseaicdiidex.html#
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MONASH UNIVERSITY- SOUTHERN CLINICAL SCHOOL
Department of Medicine.

Mechanisms of albumunuria

Dr Jim Apostolopoulos & A/Prof Peter Tipping
Dept of Medicine Monash Medical Centre

Tel 9594 5547
peter.tipping@med.monash.edu.au

Albumin in the urine is a key marker of early kigndamage in diabetes and hypertension. Podogytes

are highly specialised kidney cells that play aluiole in maintaining the barrier that preventsuahin

leakage into the urine. We have discovered a @nigle for the important coagulation molecule tessu
factor (TF) that is involved in the maintenancepofiocyte integrity and prevention of albuminurja.

Cell signalling by the cytoplasmic domain of TF epgs to play an important role in cell adhesion and

migration and the absence of the cytoplasmic doro&ifF in our genetically modified mice results
damage to the podocyte foot processes and albuiainur

The effect of deletion of the cytoplasmic domainTéf on podocyte structure and function will

examined in vivo and in vitro to determine the cimition of the cytoplasmic domain of TF to the

kidney filtration barrier. In order to do this, well cross genetically modified mice (Immorto-Maa)s
with our cytoplasmic domain-deleted TF mice in ortte produce immortalized podocytes with t
deletion. We will then examine the role of theapfasmic domain of TF on spreading, adhesi

migration, cell signalling events and apoptosigpoélocytes in vitro, with the immortalized podocyte

in

on,

cell lines described above. Whether the functicaradl morphological abnormalities of podocytes
lacking the cytoplasmic domain of TF can be attelduto changes in expression of their structural

proteins will be examined by the latest real-timd/ADarray technology. The expression of multiple

podocyte genes that may be important in this animaadel will be examined by using custom designed

arrays which have 48 individual and specific gendsinally, we will use western analysis a

nd
recombinant protein technology to study the inteoas of the cytoplasmic domain of TF with oth’er
nd

key molecules in podocytes i.e. ABP-280 andi-integrin in podocytes as well as attempt to fi
other potential candidates in these processes.




