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Vice Provost’s Report 

It has been a pleasure to be a small part of the growth and 
development of Monash Biomedical Imaging (MBI) over the past 12 
months. MBI has quickly established itself as a core piece of Monash 
University research infrastructure and it is difficult to imagine the 
university’s research landscape without this world-class facility.

Each year since 2011 the facility has successfully taken on major 
new research initiatives. In a testament to the capability and 
excellence of the facility and its staff, in 2013 the MBI Director, 
Professor Gary Egan submitted and was awarded an Australian 
Research Council Centre of Excellence. Focused on Integrative 
Brain Function, the Centre’s key objective is to tackle the enormous 
challenge of understanding how the human brain works – 
specifically in integrative functions including attention, prediction 
and decision-making. 

The Centre will coordinate research with other neuroscience and 
neuroimaging facilities across the country and internationally, 
as well as with national non-imaging research infrastructure 
facilities including the national non-human primate facility and the 
computation and visualisation facilities of the Multi-modal Australian 
ScienceS Imaging and Visualisation Environment (MASSIVE).

Strategic alliances with leading industry partners including Siemens 
Australia have contributed to significant outcomes for MBI. This has 
included funding for research and the seeding of collaborations that 
include local and international industry partners, research institutes 
and universities.

Closer to home, the creation of MBI linked laboratories has been an 
important institutional initiative. During 2013 two research groups 
from the School of Psychological Sciences within the Faculty of 

Ian Smith
Vice Provost  
(Research and 
Research Infrastructure)

Medicine, Nursing and Health Sciences co-located their research 
teams and research activities at MBI. I will be watching with interest 
to determine the impact that the co-location has on the university’s 
research productivity and impact. The establishment of linked 
laboratories could provide an excellent model for other Monash 
research infrastructure platforms to adopt. 

The co-location of MBI with the Australian Synchrotron is of increasing 
strategic importance. The first joint research being undertaken at 
MBI and the Imaging and Medical Beam Line (IMBL) is in preclinical 
models of cardiovascular dysfunction. The initial results have realised 
the exciting bioimaging opportunities that were anticipated some years 
ago. Pleasingly, the number of major projects using this kind of pipeline 
approach to their research design (i.e. including biomedical and 
synchrotron imaging investigations) is increasing.

MBI is actively involved in communities of interest including the 
Victorian Biomedical Imaging Capability (VBIC), the National Imaging 
Facility (NIF) and the Victorian Platform Technologies Network 
(VPTN). These engagements have provided crucial interactions with 
researchers from across the state and country.

I commend Professor Egan and his team on their hard work, and in 
making 2013 an enormously successful year at MBI. I look forward 
to seeing the continued success of MBI in 2014.
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Monash Biomedical Imaging 
(MBI) was established in 2011 
with the official opening of the 
facilities, equipment and resources 
in mid 2012. A key goal from 
the conception of MBI was to 
position Monash University as an 
international leader in biomedical 
imaging research and development. 
The results achieved at MBI during 
2013 are testimony to the clarity 
and purposefulness of the ambitious 
goals set for the facility.

During 2013 MBI staff have 
expanded and strengthened the 

imaging research and support activities as stated in our mission  
“to help deliver the next generation of significant biomedical research 
discoveries and to enhance excellence in biomedical imaging to 
benefit translational research.”

The platform staff have contributed to Monash University’s research 
competitiveness by: 
■ providing access to cutting-edge imaging equipment and world  
 class experts; 
■ encouraging multidisciplinary collaborations with the university’s  
 clinical research partners to solve complex clinical or disease  
 challenges; 
■ increasing knowledge by organising workshops and  
 opportunities for skill development and knowledge transfer; 
■ developing coordinated research capabilities by linking imaging  
 resources across the university; 
■ developing the next generation of outstanding researchers  
 and clinicians to support the applications of biomedical imaging  
 in diagnosis and preventative health; and 
■ pursuing additional investment in Monash’s biomedical imaging  
 human and capital infrastructure.

We have focused on building collaborative links throughout the 
university and in particular with the School of Psychological Sciences 
(SPS) in the Faculty of Medicine, Nursing and Health Sciences. These 
links have led to the establishment of the MBI linked laboratories 
program. This program encourages leaders of research laboratories 
with a strong interest, focus and requirement for access to biomedical 
imaging facilities to co-locate their research activities at MBI. 

In early 2013 Professor Murat Yucel and Associate Professor Alex 
Fornito established the Monash Clinical and Imaging Neuroscience 
(MCIN) laboratory. The goal of MCIN is to understand the principles and 
mechanisms of human brain function in order to uncover the causes of 
mental illness. Associate Professor Naotsugu Tsuchiya established the 
Monash Consciousness Research Laboratory (MCRL) later in 2013, 
with the goal of understanding the neuronal basis of our subjective 
conscious experience. The research activities and outcomes of both 
laboratories are included in this year’s annual report.

The research outputs from MBI, MCIN and MCRL during 2013 
are substantial, with over 100 articles, books and book chapters 
published in peer-reviewed journals. In addition, there were more 
than 15 major grants awarded across the team of researchers and in 
excess of 40 presentations given throughout the year.

The strong collaborative arrangements between MBI and the SPS 
continued during 2013 via the MBI-SPS Seed Grants scheme. 

The grants support SPS’s early career researchers through the 
provision of small grants to undertake imaging research projects. 
Successfully completed projects from 2012 have led to presentations 
at international conferences and manuscript submissions to high 
impact scientific journals in the relevant disciplines and we anticipate 
similar outcomes for the 2013 recipients.

Our industry collaborations have continued to develop, in particular 
through the Monash Siemens Cooperation Agreement and the joint 
Collaboration Management Committee. The Agreement has now 
supported seven projects in Magnetic Resonance and Computed 
Tomography. MBI has continued to be a major technology 
development partner with Agilent, as part of a broader alliance 
between Monash University and Agilent that covers chemical 
analysis and bioimaging technologies. However, the partnership 
is being refocused following the decision by Agilent to discontinue 
production of MRI preclinical imaging products. 

Throughout 2013 senior MBI staff led a successful application to 
the Australian Research Council (ARC) to establish an ARC Centre 
of Excellence for Integrative Brain Function. The objective of the 
Centre is perhaps the greatest scientific challenge of our time - to 
understand the link between brain activity and human behaviour. The 
Centre’s objective is to elucidate the core principles of brain activity 
underlying perceptual and cognitive functions in our everyday lives. 

Demonstrating the national and international competitiveness of 
MBI, the Centre of Excellence has Australian collaborative partners 
including the Australian National University, University of New South 
Wales, University of Queensland, University of Sydney and the 
University of Melbourne. Internationally, the centre has attracted 
partners from Europe, USA and Asia including from Cold Spring 
Harbour Laboratory, the US National Institutes of Health, the 
Swiss Federal Institute of Technology, and Sweden’s Karolinska 
Institute. The Centre of Excellence will be headquartered at MBI and 
administered through SPS.

The achievements by MBI staff and students throughout 2013 would 
not have been possible without the unshakable support of Professor 
Ian Smith (Vice Provost, Research and Research Infrastructure) and the 
Senior Executive of the university. The MBI Advisory Board chaired by 
Ms Sue Renkin has again provided invaluable support and advice in 
2013, and continued to demonstrate the importance of fostering close 
cooperation between the key stakeholders in the Clayton precinct.

I would like to thank the MBI team leaders; Drs James Pearson, 
David Barnes, Karen Siu, and Associate Professor Nicholas Ferris; 
for successfully leading their teams’ research support activities 
throughout the year. They have provided terrific leadership to their 
teams that has ensured the successful provision of research support 
across the multidisciplinary areas of research undertaken at MBI. 

I would in particular like to thank Dr Lisa Hutton, MBI Senior 
Research and Operations Manager, for her continued hard work 
and dedication to ensure that the MBI operations continue on a 
daily basis. Furthermore, her unstinting effort in the preparation of 
the ARC Centre of Excellence application was a major factor in the 
success of the Centre bid. 

Gary Egan
Professor and Director 
Monash Biomedical 
Imaging

Director’s Report 
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Overview

Facilities

Monash University is one of Australia’s 
leading institutions for biomedical research. 
The establishment of MBI represented a 
strategic effort to further the research and 
development programs in neurosciences, 
oncology, cardiovascular and renal 
health, musculoskeletal disorders and 
developmental biology at the university. MBI 
is a multi-node facility across the university’s 
Clayton, Prahran and Parkville campuses, in 
conjunction with a consortium of hospitals 
and research organisations that includes the 
Australian Synchrotron, CSIRO and Monash 
Health. MBI undertakes and supports 
interdisciplinary and multimodal biomedical 
imaging research. 

The research activities currently 
include preclinical and clinical research 
collaborations with world-class researchers 
in medicine, science and engineering. 
These activities, many in cooperation with 
industry and government, are focused on 
advancing our fundamental knowledge 
and creating innovative solutions to major 
health challenges. The facilities currently 
include a clinical research MRI scanner, 
and scanners for pre-clinical MRI, positron 
emission tomography (PET), X-ray computed 
tomography (CT), and fluorescence imaging. 
These facilities are co-located with the 
national synchrotron biomedical imaging 
beam line, and are being increasingly utilised 
for cutting edge research conducted by 
scientists from across the country.

Research Highlights

Kidney research undertaken at MBI has 
continued to yield important results, with 
a strong focus on the use of non-invasive 
imaging techniques to assess kidney 
function. Dr Pearson and his team have 
used Blood Oxygenation Level Dependent 
(BOLD) MRI to determine the impact of new 
treatments on kidney function, without the 
need for a biopsy (often more painful, time 
consuming and costly).

Also working with MRI, members of the 
Imaging Analysis team have improved how 
the blood vessels (vasculature) of the brain are 
mapped. The team members have combined 
specialised imaging sequences, image 
processing pipelines and imaging analysis 
algorithms to create improved visualisation 
of the veins in the brain. It is anticipated this 
approach will have important implications for 

surgeons and oncologists for the identification 
and investigation of the blood supply to and 
from the brain and other organs.

Cognitive and systems neuroscience imaging 
research was the fastest growing research 
discipline at MBI during 2013. More than 22 
new studies were initiated making use of the 
3T MRI scanner and the simultaneous ocular 
motor and electroencephalography recording 
facilities. The cognitive neuroimaging studies 
are highly collaborative involving researchers 
from the MBI linked laboratories, the School 
of Psychological Sciences and beyond.

Strategic Plan
The MBI strategic plan was developed 
in 2012 in close alignment with the key 
objectives of the university’s 2025 vision: to 
be known internationally for a commitment 
to quality, and differentiated by a research 
intensive, international focus that will enable 
the university to address the important 
challenges of our times. The MBI strategy 
is also closely aligned with the Monash 
Research Strategy (2011-15), which sets 
out to achieve impact through research 
excellence and relevance. Underpinning 
this pursuit of research excellence and 
ability to deliver impact from our research, 
is a commitment by the university to six 
key enabling “pillars” including: talent 
enhancement, world class research 
infrastructure, encouraging interdisciplinary 
research, superior research training, 
professional research management, and a 
focus on research translation.

MBI is a core university Technology Research 
Platform under the world class research 
infrastructure pillar. Through provision 
of biomedical imaging facilities together 
with close integration with other Monash 
Technology Platforms, MBI is now ideally 
positioned to support the university’s 
strategic research objectives. The MBI 
strategic plan is contributing to the Monash 
Research Strategy by:

■ providing and maintaining world-class  
 instrumentation and expertise in  
 biomedical imaging, that provides Monash  
 researchers and collaborating partners  
 with access to a capability that enables  
 innovative research of the highest quality  
 possible; 
■ operating at world’s best practice to  
 maximise the efficiencies and effectiveness  
 of the MBI capability and capacity; 
■ providing strong leadership and  
 connections within key national  

 and international biomedical imaging  
 and research networks;

■ enabling academic and industry  
 collaboration and partnership; and 
■ working towards a sustainable funding  
 model to maintain and expand the  
 biomedical imaging technology research  
 platform.

Importantly, the MBI research platform 
contributes towards other key university 
strategies, including enhancing the attraction 
and retention of high performing researchers, 
enabling multidisciplinary research, providing 
opportunities for superior research training, 
and strengthening and contributing to the 
translation of biomedical research with the 
potential to improve healthcare outcomes. 
MBI is now providing the university’s 
interdisciplinary research community with 
an advanced biomedical imaging research 
environment and partnerships to invent, 
develop and exploit imaging based solutions 
that have international impact. The research 
projects now being undertaken at MBI are 
being led by some of the best researchers in 
the world, in collaboration with their national 
and international peers, and supported by 
one of Australia’s leading biomedical imaging 
research platforms.

Governance

MBI has an Advisory Board with an 
independent chairperson that meets 
quarterly. The functions of the board are: 

■ to assist the Director with strategic  
 planning including advice in alignment with  
 government policy on research  
 infrastructure and industry trends;  
■ to monitor the performance of MBI;  
■ to help define appropriate metrics (key  
 performance indicators) for the platform;  
■ to provide representation for stakeholders;  
 and  
■ to make recommendations on strategies  
 for the further development of MBI.
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Advisory Board 

Chair

Ms Sue Renkin, Director, Intuitively Focused

Deputy Chair

Professor Ian Smith, Vice Provost, Research and Research 
Infrastructure, Monash University

Members

■ Professor Paul Bonnington,  
 Director, Monash e-Research Centre 
■ Professor Ross Coppel,  
 Deputy Dean (Research), Faculty of Medicine, Nursing  
 and Health Sciences, Monash University 
■ Professor Gary Egan,  
 Director, Monash Biomedical Imaging, Monash University 

■ A/Professor Nicholas Ferris,  
 Clinical Head, Monash Biomedical Imaging, Monash University 
■ Dr Michael James,  
 Head of Science, Australian Synchrotron 
■ Professor Nellie Georgiou-Karistianis,  
 Head of the Experimental Neuropsychology Research Unit 
 School of Psychology and Psychiatry, Monash University 
■ Dr Gareth Moorhead,  
 Research Program Leader, Materials Science and  
 Engineering, CSIRO 
■ Professor Andrew Peele,  
 Director, Australian Synchrotron 
■  Professor Stephen Stuckey,  
 Director Diagnostic Imaging, Monash Health (formerly  
 Southern Health)



Director Management & Administration 

Clinical Research Imaging

Cognitive NeuroimagingImaging Analysis

Preclinical Research Imaging

 Personnel

Staff

Professor Gary Egan
Director, MBI  
Distinguished Professorial 
Fellow, School of Psychology 
and Psychiatry, 
Computational Imaging Theme 
Leader, LSCC, VLSCI

Mr Richard McIntyre
Radiographer, Monash Health 
and MBI

Mrs Louise Mitchell
MRI Administrator, MBI

Ms Janelle Giling
Laboratory Manager

Dr Lisa Hutton
Senior Research and 
Operations Manager, MBI

Nicholas Ferris
Associate Professor  
Head, Clinical MRI, MBI   
and Clinical Radiologist, 
Monash Health

Dr David Barnes
Senior Research Fellow and 
Head, Image Analysis and  
Informatics, MBI and Monash 
e-Research Centre; 
LSCC, VLSC Senior Research 
Fellow (Adjunct) Faculty of IT

Dr James Pearson
Senior Research Fellow 
and Head, Animal Imaging 
Research, MBI Staff Scientist, 
Imaging and Medical Beam 
Line, Australian Synchrotron

Dr Qi-Zhu Wu
Research Fellow and MR 
Physicist, MBI Research 
Scientist, CMSE, CSIRO 

Dr Ruth Vreys
MR Imaging Scientist, MBI 
and Business Manager, 
Victorian Biomedical Imaging 
Capability

Mr Dale Tomlinson
Building and Resources 
Manager, MBI

Dr Parnesh Raniga
Medical Imaging Scientist, 
MBI Research Scientist, ICT 
Centre, CSIRO

Ms Amanda Ng 
Computational Biomedical 
Imaging Scientist,  
MBI and Monash e-Research 
Centre; LSCC, VLSCI

Mr Michael Eager
Software programmer,  
MBI and Monash e-Research 
Centre

Dr Toan Dinh Nguyen
Imaging Informatics Officer, 
MBI and Monash e-Research 
Centre

Dr Sharna Jamadar
Research Fellow,  
School of Psychology and 
Psychiatry and MBI
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■ Sulaiman Al Hasani, PhD Candidate  

 (co-supervision)

■ Saman Kashuk, PhD Candidate

■ Steffen Kreiger, PhD Candidate 

Students

Mr Bryan Paton
Research assistant,  
School of Psychology and 
Psychiatry and Research 
Fellow, MBI

■ Phil Ward, PhD Candidate

■ Shenjun Zhong, PhD Candidate

■ Zakai Haque, Masters Candidate

■ Alexandra Papadopoulos, Honours Student
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MBI Research Activities

Multi-parametric imaging studies continued to be a feature of the 
research projects undertaken in 2013, with MRI scans obtained 
simultaneously with Electroencephalography (EEG) and/or 
Electrooculography (EOG) recordings. There was increased use 
of transcranial magnetic stimulation (TMS) as part of preparatory 
imaging and brain stimulation protocols. MBI has procured an MRI-
compatible TMS device that enables MRI scanning to be performed 
simultaneously with TMS.

We commenced studies in collaboration with the ASPREE (ASPirin 
in Reducing Events in the Elderly) study, which is a large public 
health clinical trial aimed at assessing the potential benefits of low 
dose aspirin. Volunteer healthy elderly subjects in the ASPREE study 
are randomised to low-dose aspirin or placebo and followed over a 
period of five years, in order to determine the potential benefits and 
possible risks of low-dose aspirin treatment in the aged. 

Understanding Cerebral Micro-haemorrhages: the ASPREE 
Neuro Sub-study 
Nicholas Ferris, Parnesh Raniga, John McNeil, Robyn Woods, 
Elsdon Storey, Stephanie Barnes, Oliver Salvado (CSIRO), Gary Egan

Recent advances in MRI, particularly at high field strength, have led 
to the recognition that small amounts of bleeding – cerebral micro-
haemorrhages – may be common in the brains of older healthy 
people. An unanswered question is whether these small bleeds may 
be markers of increased risk of future stroke or of more substantial 
bleeding. In collaboration with the ASPREE Study lead investigators, 
the ASPREE Neuro sub-study will use susceptibility MRI to establish 
the prevalence of micro-haemorrhages in study participants before they 
commence study treatment (Figure 1). The participants will then be 
rescanned after 4 years in order to correlate the presence of micro-
haemorrhages with long-term clinical follow-up to the aspirin treatment.

Figure 1. Susceptibility weighted image 
showing a cerebral micro-haemorrhage 
(arrow in B) that is not visible in the 
corresponding standard FLAIR image (A).

Assessing the role of aspirin 
in chondroprotection: the 
ASPREE Knee Sub-study 
Anita Wluka, Flavia Cicuttini, 
John McNeil, Robyn Woods, 
Jurgen Fripp (CSIRO),  
Nicholas Ferris, Gary Egan

Osteoarthritis is a common and 
disabling condition amongst 
older people. The disease 
processes involve damage 
to, and subsequent loss of, 
cartilage in the large joints 
such as the knee. There is 
evidence that low-dose aspirin 
may slow the progression of 
cartilage damage. Working with 
participants in the ASPREE 
Study, the research team are 
using high resolution MRI to 
measure cartilage volume 
and quality (Figure 2). In 2013 
baseline data were collected 
and we plan to correlate these 
parameters with long-term 
clinical outcomes including 
repeat MRI measurements in 
three years time (i.e. 2016).

Figure 2. A colour map of the MRI T2 values in the cartilage of the knee, superimposed 
on a high-resolution anatomical MR image of the human knee.

Preclinical Imaging

In 2013 multiple projects commenced in the cardiovascular and 
neuroscience fields in collaboration with users from departments 
across Monash University and the Australian Regenerative Medicine 
Institute (ARMI). Using diffusion tensor and T1/T2-weighted MR 
imaging sequences, we concentrated on the development of 
longitudinal imaging protocols. These protocols were used to 
investigate pathophysiological changes in disease states including 
stroke, diabetes and heart failure. Ultrahigh field MR scanner 
sequences were combined with synchrotron phase-contrast 
and micro-angiography imaging approaches at the Australian 
Synchrotron for functional imaging in the same animal models. 

A significant number of pilot studies have been performed to 
establish proof of principle data for funding applications. Stem cell 
tracking studies involving the development of novel MR contrast 
agents have been applied to in vivo animal model studies.  

Clinical Research Imaging

During 2013 the clinical research imaging team completed its 900th clinical research imaging study using the 3T Skyra MRI 
scanner. There are currently more than 35 clinical research projects that are being undertaken at MBI. Recent and impending 
hardware and software upgrades to the scanner will further expand the range of studies that can be undertaken.
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In addition, computed tomography (CT) X-ray imaging has attracted 
a number of non-biological studies, including visualisation of pore 
structures in geological samples and research into flow simulation in 
rock samples. 

AT2 receptor agonist therapy: A new approach for treating 
diabetic Nephropathy? 
Lucinda Hillard, James Pearson and Qi-Zhu Wu

The global prevalence of diabetes is projected to increase to 
between 50 and 70% within the next 25 years. Diabetes can cause 
secondary health problems such as kidney disease – also referred to 
as diabetic nephropathy. Increases in the prevalence of diabetes are 
expected to have flow on effects related to kidney disease, including 
increases in the number of patients requiring dialysis or a kidney 
transplant. Thus, the development of effective treatment strategies 
for diabetic nephropathy is a global health priority. 

This project uses blood oxygen level-dependent (BOLD) MRI to 
assess the effect of Agiotensin-II type 2 receptor (AT2R) stimulation 
(agonist) therapy on oxygen delivery to the kidneys across multiple 
time points. The project tested the hypothesis that AT2R could be 
a therapeutic target in diabetic nephropathy. This research provided 
a new approach (BOLD-MRI) to understanding the development of 
diabetic nephropathy, as well as established a time-course of the 
anti-hypoxic and anti-fibrotic effects of AT2R agonist therapy in the 
progression of diabetes (Figure 3).

  

Figure 3: A T2* map of kidney oxygenation (BOLD) (left hand panel) and a graph of the 
T2* values (right hand panel) showing changes in regional oxygenation from the cortex to 
the medulla of the kidney (from line profile  shown in yellow in left hand panel)

Understanding cardiac regeneration in vertebrates 
Nadia Rosenfeld, Milena Furtado, Mauro Costa, Ekaterina Salimova, 
James Pearson and Qi-Zhu Wu

In a collaborative effort with the Australian Regenerative Medicine 
Institute, the research team has investigated the cells and molecules 
important in heart repair. In this particular study, the team has 
focused on the role of fibroblasts in maintaining the normal operation 
(homeostasis) of the heart and how a transcription factor impacts 
myofibroblast generation following cardiac injury. Cardiac cine-scans 
were performed in transgenic mice before and after myocardial 
infarction (heart attack) to examine how cardiogenic genes regulate 
fibroblast activity and the remodelling of the heart wall during the 
early repair process (Figure 4).

Figure 4: A sagittal and a short axis image of a mouse heart showing abnormal 
distension of the heart (yellow arrows) one month after myocardial infarction

Imaging Analysis

The Imaging Analysis team members were involved in several 
ongoing and new projects in both clinical research and preclinical 
projects at MBI. The ASPREE Neuro study commenced in late 2013 
and was the stimulus for improving the informatics and imaging 
analysis platforms at MBI. The image management system (DaRIS, 
Distributed and Reflective Information System) was migrated to a 
more powerful computing platform and methods were developed 
to further integrate the image management and image analysis 
tools. Techniques for the analysis of multiple T1-weighted structural 
images from new MRI sequences (MP2RAGE) were developed in 
cooperation with collaborators from CSIRO and from France. 

The Australian National Data Service (ANDS) multi-modal kidney 
imaging project, a collaboration with John Bertram and his colleagues 
(Department of Anatomy and Developmental Biology) and the Monash 
eResearch Centre, was successfully completed in early 2013. In 
co-operation with the preclinical imaging research team, new imaging 
analysis tools and methods were developed for the segmentation 
and quantification of atherosclerosis plaques and for the detection of 
magnetically labelled stem cells in vivo in animal models.

Mapping the Stria of Gennari in the living human visual cortex 
Amanda Ng, Jerome Maller, Collette Mann, Jeffrey Rosenfeld, 
Gary Egan

Functional imaging methods such as retinotopic mapping cannot 
be used to localise the primary visual cortex in blind subjects. 
However, the application of micro-structural and susceptibility MR 
imaging of the Stria of Gennari enables in vivo structural localisation 
and analysis of the primary visual cortex in blind individuals. The 
Stria of Gennari is a layer of heavily myelinated axons within 
the primary visual cortex, approximately 500 microns wide. In 
collaboration with the Monash Vision Group, high resolution MR 
imaging and advanced post processing methods were used in 
healthy sighted individuals to map the Stria of Gennari and the 
location validated using retinotopic mapping. 

This sophisticated MRI protocol is now being applied in further 
studies into the structural integrity and the location and extent of 
the primary visual cortex in blind in dividuals who are candidates for 
cortical implants for direct brain stimulation. This novel technique is 
of crucial importance in the detailed assessment of the visual areas 
of the brain in the challenge to restore sight in blind individuals 
(Figure 5 and 6).
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MBI Research Activities Continued

Figure 5 (Right): Retinotopic map of the 

visual cortex in the left hemisphere of a 

sighted subject (left brain hemisphere only 

shown). The colours correspond to the 

different parts of the visual field (in polar 

coordinates).

Figure 6 (Below): An axial slice through a 

high resolution scan of the occipital cortex 

in the living human brain highlighting the 

banding (stria) evident in the grey matter 

of the primary visual cortex (blue arrow).

Segmentation of veins in the brain using susceptibility  
MR images

Phil Ward, Parnesh Raniga, Amanda Ng, Nicholas Ferris, Gary Egan

Blood vessels, or vasculature, play an important role in transporting 
oxygen and nutrients to cells throughout the body, as well as 
removing the waste products of metabolism from cells. One of 
the most highly vascularised organs in the human body is the 
brain. However, brain vasculature is not commonly studied due to 
the inherent difficulties in identifying small cerebral blood vessels, 
particularly veins. The goal of the brain venography project is to 
establish a robust MR imaging and analysis method for routine 
venous vascular assessment. 

Novel MR imaging sequences and imaging processing analysis 
pipelines have been developed to provide clearer images of the 
brain’s vasculature. Multiple algorithms for processing venograms 
and assessing the accuracy and robustness of the algorithms 
have been implemented. The ability to utilise highly specialised 
algorithms for the extraction, representation and comparison of 
venograms has dramatically improved the MRI based assessment 
of cerebral venous vasculature (Figure 7).

Figure 7 (Left): A minimum 

intensity MRI projection of  

a human brain showing the  

veins in black

Cognitive Neuroimaging

During 2013, cognitive neuroimaging research quickly became the 
fastest growing research area at MBI. Twenty-two new cognitive 
neuroimaging studies were initiated, with the majority utilising the 
3T Siemens Skyra MRI scanner and the simultaneous recording 
facilities including the ocular motor-MRI and EEG-MRI techniques. 
Many of the studies were conducted in collaboration with research 
colleagues from the School of Psychological Sciences.

The range and diversity of cognitive neuroimaging facilities on 
offer at MBI was enhanced in 2013 through the acquisition and 
installation of: 
■ a Cambridge Research Systems BOLD 3D LCD monitor; 
■ stand-alone TMS and neuro-navigational system; 
■ an MRI compatible auditory stimulus delivery system; and 
■ a full suite of MRI and non-MRI physiological monitoring  
 systems including ECG, respiration, galvanic skin response and  
 electrical nerve/muscle stimulation.

In co-operation with the MBI administrative staff, Clinical Research 
Imaging and the Image Analysis teams, significant improvements 
to the technical support for researchers using the human cognitive 
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neuroimaging facilities were developed and implemented. These 
improvements included: 
■ the establishment of a ticketing system for technical and  
 experimental support requests; 
■ provision of training protocols for setup and operation of the  
 facilities; and 
■ the refinement of standardised booking and usage procedures.

The increased demand for and ongoing development of the 
cognitive neuroimaging facilities has substantially improved the 
capacity to support large-scale neuroimaging studies, including the 
Genetics of Cognition study led by Mark Bellgrove to examine the 
link between functional brain activity during cognition and single 
nucleotide polymorphisms of d opaminergic genes.

The cognitive neuroimaging team has continued to work closely 
with other MBI teams to develop expertise in advanced human 
neuroimaging techniques, including: 
■ multiband functional MRI (MB fMRI) recording that improves the  
 acquisition speed of images up to ten-fold; 
■ novel analysis methods for the analysis of fast fMRI recordings; 
■ application of advanced causal modelling of brain processes; and 
■ the provision of training and support for these techniques for  
 MBI users.

Intrinsic brain connectivity explains individual variability in 
ocular motor performance 
Sharna Jamadar, Beth Johnson, Vince Calhoun (USA), Joanne 
Fielding, Gary Egan

Intrinsic brain activity may provide the functional framework for 
the brain’s full repertoire of behavioural responses. A common 
mechanism may underlie intrinsic, or resting-state brain activity, 
and extrinsic or task-induced neural activity, with extrinsic 
activity building upon the underlying baseline intrinsic activity. 
The generation of a motor movement in response to sensory 
stimulation is one of the most fundamental functions of the 
central nervous system. Saccadic eye movements measured 
using eye tracking in response to a stimulus, are among our most 
stereotyped motor responses. 

This project investigated how individual variability in the ability to 
inhibit a pre-potent saccade and instead make a voluntary anti-
saccade or an eye movement away from a stimulus, was related 
to individual variability in intrinsic brain connectivity. Twenty-three 

individuals completed the anti-saccade task and underwent 
resting-state fMRI scanning. A multivariate analysis of covariance 
identified relationships between anti-saccade performance and fMRI 
oscillations of resting-state networks. The results demonstrated that 
even in the absence of a task, correlations in brain regions that show 
little overlap with task activity can be used to predict an individual’s 
performance for anti-saccade tasks (Figure 8).

Figure 8: Forty-eight resting-state networks calculated from resting-state fMRI 
using high-dimensional Independent Component Analysis techniques. Resting-state 
networks were identified using objective selection criteria to reveal the large scale 
functional structure of the brain.

Fast fMRI methods and advanced measures of functional 
connectivity 
Bryan Paton, Parnesh Raniga, Gary Egan

Brain activity measured when participants are not given a task, in 
the so-called resting state, reveals the intrinsic patterns of brain 
activity. Most fMRI scans are relatively slow, with one scan taking 
2 to 3 seconds to cover the whole brain. To measure changes 
over time, multiples of such images need to be acquired. Recent 
developments in fMRI scanning have enabled a dramatic reduction 
in scanning time, and scans can now be completed up to 10 
times faster. However, these imaging methods require analytical 
techniques that can account for more complex temporal structures 
and non-typical noise in the data. Using the wavelet transform as 
the basis for our analysis techniques, we can identify non-linear 
and non-stationary trends in fMRI data, whilst also identifying how 
different brain regions function together. Using these scanning 
developments, combined with the new analysis techniques being 
developed at MBI, we are investigating the dynamic activity of the 
brain – activity that has not previously been detectable.

Figure 9: Wavelet coherence analysis of coherence (similarity) changes in the 

time and frequency domains between two areas of the brain during multiband 

fMRI. The red areas indicate high coherence and blue indicates low or no 

coherence between the two regions. At higher frequencies (top) the coherence 

is more spontaneous or transitory, whereas at much lower frequencies the 

coherence is more long-term or stable. Such differences across different time 

scales are a hallmark of a complex system such as the brain. 
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Linked Laboratories

Monash Clinical and Imaging Neuroscience

Monash Clinical and Imaging Neuroscience, (MCIN) co-located 
research activities with MBI in early 2013. We have a vision to:

Understand the principles and mechanisms of human brain 
function in order to uncover the causes of mental illness.

MCIN research activities primarily use brain imaging and other 
tools from cognitive neuroscience to understand human brain 
structure and function in health and disease. The MCIN team 

has a diverse range of expertise, with particular strengths in 
structural, functional, diffusion and spectroscopic MRI, EEG, 
TMS, PET, graph theory and network science, and clinical 
neuropsychology. The principal areas of research focus are:

■ Substance and behavioural addictions; 
■ Compulsive disorders; 
■ Schizophrenia and other psychoses; 
■ Network science and connectomics; and 
■ Brain stimulation

Students

■ Orwa Dandash, PhD Candidate 
■ Simon Baker, PhD Candidate 
■ Leah Braganza, PhD Candidate 
■ Ari Pinar, PhD Candidate 
■ Fernanda Mata, PhD Candidate 
■ Linden Parkes, PhD Candidate 
■ Michelle Lamblin, PhD Candidate 
■ Marni Kras, PhD Candidate 
■ Rothanthi Daglas, PhD Candidate

■ Judy Luigjes, International Trainee (Netherlands) 
■ Antoine Klauser, International Trainee (Switzerland) 
■ Laura Koenders, International Trainee (Netherlands) 
■ Lianne Schmaal, International Trainee (Netherlands) 
■ Silvia Alonso, International Trainee (Spain) 
■ Yvonne van Dalen, International Trainee (Netherlands) 
■ Juan Verdejo, International Trainee (Spain)

■ Chris Greenwood, Honours Student 
■ Karen Guo, Honours Student 
■ Erin Oldenhof, Honours Student 
■ James Marrow, Honours Student 
■ Maria Soloveva, Honours Student

■ Laura den Ouden, Volunteer Student 
■ Maya Shepherd, Volunteer Student 
■ Ellen Stavrinos, Volunteer Student 
■ Stuart Oldham, Volunteer Student

MCIN Personnel
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MCIN Research Activities
Behavioural, neurobiological and genetic markers of 
obsessive-compulsive disorder and problem gambling

This project focuses on how the tendency to act in an impulsive 
or compulsive way may be related to behaviours that occur 
in everyday life and to certain brain, personality and genetic 
characteristics. It will include an investigation of what, if any, 
relationships exist between apparently different disorders (such as 
OCD, obesity, problem gambling, and opiate addiction) and their 
relationship to similar behavioural tendencies (e.g. compulsion 
or impulsion) or brain substrates, and thus could have shared 
treatments and interventions (Figure 10).

Why do we get addicted? A population based twin study of the 
relationships between impulsive and compulsive behaviours

This project seeks to understand why individuals become addicted, 
starting with a systematic study of impulsion and compulsion in a 
normative (crowd-sourced volunteer) sample. Also making use of 

a 1,400 strong twins cohort the research team will estimate the 
heritability and influence of shared and non-shared environmental 
factors on the prevalence of impulsive and compulsive behaviours/
traits in the general community. 

Individual differences in avoidance learning

Avoidance learning (AL) is hypothesised as having a key involvement 
in addictions and compulsions. AL is necessary to ensure survival 
in the face of basic threats (e.g. predators, rotten food), but also 
promotes optimal responses to more abstract threats in social (e.g. 
enemies) and economic (e.g. risky investments) domains. However, 
too little or too much AL can lead to psychopathology. In this study, 
the research team are recruiting healthy individuals and conducting 
a newly developed AL task to disentangle individual differences in 
the extent of AL in order to explore how differences are influenced by 
impulsive and compulsive personality traits.

Figure 10: Addictions and compulsions
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 Cannabis, the brain and psychosis 

Australians are among the highest per capita users 
of cannabis in the world. Over a ten-year period, 
members of the research team documented the 
neurobiological, cognitive and mental health harms 
associated with regular cannabis use (see Figure 
11 and 12). Structural, functional and biochemical 
compromise of the hippocampus, a brain region 
critical for learning and memory, are among the 
most consistently observed harms. Recently, the 
research team has shown that these neurobiological 
harms are dose-dependent and are a consequence 
of exposure to the drug. Currently a range of 
studies that are extending these findings are being 
undertaken, including a study to understand 
whether these hippocampal alterations are 
permanent, or can be restored following cessation 
or substantive reduction of use. With approximately 
200 million cannabis users worldwide, the findings 
(positive or negative) will be of relevance to 
researchers, clinicians, policy-makers, and those 
affected by cannabis.

Mapping the human connectome 
Ben Fulcher, Nigel Rogasch, Simon Baker, Ari Pina, Alex Fornito

The human brain is an extraordinarily complex network, 
comprising billions of neurons connected by trillions of fibres. All 
our thoughts, emotions and behaviour arise from interactions 
unfolding on this intricate web of connectivity. Accordingly, 
generating a comprehensive map of the brain’s myriad 
connections — a so-called human connectome —has become 
a central goal of neuroscience. Our team has led the way in this 
field, developing new methods for mapping the connectome with 
MRI and using these techniques to understand brain network 
function in health and disease.

The genetic basis of brain networks 
Ari Pinar, Amy Finlay, Alex Fornito

In collaboration with Prof Mark Bellgrove at the School of 
Psychological Sciences, we are undertaking a large study 
investigating how genes influence the brain. We are recruiting over 
500 people to undergo comprehensive cognitive, neuroimaging 
and genetic assessments. This work has wide-ranging 
implications not only for understanding how genes influence 
normal brain function, but also for understanding how risk genes 
for disorders as diverse as attention-deficit hyperactivity disorder 
and schizophrenia impact the brain.

Figure 11: Cannabis related harms to hippocampal volume, microstructure and 
biochemistry regular cannabis use is associated with an up to 80% reduction in 
micro-structural measures of axonal integrity in fibre pathways emanating from 
the hippocampus.
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Using TMS to manipulate activity in specific brain circuits 
Nigel Rogasch, Orwa Dandash, Amy Finlay, Maria Soloveva,  
Alex Fornito

Transcranial magnetic stimulation (TMS) passes a brief magnetic 
pulse through the skull to alter the activity of neurons in underlying 
regions of the brain. Using fMRI, we are trying to understand 
how stimulation of different points on the scalp surface changes 
the activity of connected regions deep in the brain. Developing 
individual-tailored methods for stimulating deep brain structures is 
critical for improving the efficacy of TMS in treating a broad range 
of disorders, including addiction, depression and psychosis.

Social networks and the brain 
Michelle Lamblin, Amy Finlay, Carsten Murawski, Alex Fornito

Humans are innately social beings and the quality and quantity 
of our social relationships has a major impact on our health 
and wellbeing. This is particularly true during adolescence, a 
time where social influences are particularly prominent and the 
brain is especially vulnerable to mental illness. We are currently 
investigating these links in Melbourne high school students. We 
are mapping the structure of their peer friendship network and 
using sophisticated mathematical tools to understand the role that 

Figure 12: The shape of the hippocampus in normal individuals was compared with 
schizophrenia patients with cannabis use, schizophrenia patients without cannabis 
use and normal patients with cannabis use. The shape statistical analysis significance 
map of comparisons between schizophrenia patients with cannabis use (SZ+THC) 
versus healthy controls (CON) is shown.

Hippocampal shape changes were observed in each group relative to controls, with 
the greatest degree of alterations (i.e., deflations across the hippocampus, and with 
an anterior predisposition) in cannabis-using schizophrenia patients. These alterations 
were associated with cannabis use patterns and psychotic symptoms.

each individual plays within this network. We will then determine 
how this role affects patterns of brain activity in these students 
as they reason in social situations. Understanding how our social 
environment impacts brain function plays an important role in 
understanding risk and resilience for mental illness.

Brain circuits and risk for psychosis 
Orwa Dandash, Amy Finlay, Alex Fornito

Psychosis is a debilitating neuropsychiatric syndrome characterised 
by delusions, hallucinations, disorganised thinking and cognitive 
and emotional disturbances. It is a defining characteristic of 
schizophrenia, and occurs frequently in other major mental illnesses 
such as depression and bipolar disorder. These disorders rank 
among the world’s top ten causes of death and disability and cost 
the Australian economy billions of dollars annually. Using MRI, we 
have recently found that people at elevated risk for psychosis show 
similar brain changes in specific neural circuits that mirror those seen 
in patients diagnosed with the illness (Figure 13). These changes, 
representing potential biomarkers of disease risk, may help us 
identifying people at highest risk so that we can intervene early and 
possibly even prevent the onset of the disease. We are currently 
performing a follow-up study attempting to understand the molecular 
basis of these changes.

Figure 13: Brain circuit changes associated with 

risk for psychosis. The study measured how well 

regions of the brain were communicating with 

a specific area located deep in the brain called 

the striatum (left image). The results showed 

that regions of prefrontal cortex showed an 

altered pattern of communication with striatum 

in patients experiencing their first episode 

of psychosis when compared with healthy 

individuals (yellow regions, right image). Patients’ 

first-degree, unaffected relatives showed similar 

changes (purple, right image), indicating that 

these circuit-level brain changes represent a 

biological marker of risk for psychosis.

School of Psychological Sciences
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Monash Consciousness Research 
Laboratory
The Monash Consciousness Research Laboratory (MCRL) 
focuses on the fundamental questions of neuroscience including: 
■ What is the neuronal basis of our subjective conscious  
 experience?  
■ Do other animals experience similar subjective experience  
 like us humans?  
■ If so, what kind of experience do they have?  
■ Can we generate conscious machines or robots?  
■ How can we know whether other animals and artefacts  
 have conscious experience?

Until recently many of these questions were only amenable 
to philosophical speculations. However, some of these 

fundamental ideas are the topics of studies being undertaken in 
neuroscience research laboratories. Researchers in MCRL use 
a multitude of empirical neuroscientific methods to understand 
and describe consciousness.

Recent MCRL experimental projects that have been undertaken 
include:  
■ Behavioural effects and neuronal correlates of conscious and  
 non-conscious processing; 
■ Clarifying the relationship between consciousness  
 and attention; 
■ Analysis of multi-channel neurophysiological data to  
 understand the neuronal mechanisms of consciousness; and 
■ Testing theories of consciousness, in particular, the Integrated  
 Information Theory of Consciousness proposed by Guilio  
 Tononi, using empirical neuronal data.

Students

■ Eloise Perini, Intern 
■ Julian Mathews, Intern 
■ William Wong, Intern 
■ Mana Fujiwara, Intern

■ Ben Chen, PhD Candidate (co-supervision)  
■ Dror Cohen, PhD Candidate 
■ Catherine Ding, PhD Candidate (co-supervision) 
■ Gerick Lee, visiting Masters Candidate 
■ Jochem van Kempen, visiting Masters Candidate 
■ Pia Schroeder, visiting Masters Candidate 
■ Riccarda Peters, visiting Masters Candidate 
■ Miao Cao, Masters Candidate

■ Farid Zaid, Honours Student 
■ Megan O’Neill, Honours Student (co-supervision) 

■ Nicholas Husk, Undergraduate Student (summer/winter student) 
■ Erin Brodie, Undergraduate Student (summer/winter student) 
■ Mitch Hubble, Undergraduate Student (summer/winter student)  
■ Kun Zhang, Undergraduate Student (summer/winter student) 
■ Ruben Bloom, Undergraduate Student (summer/winter student) 
■ Elise Rowe, Undergraduate Student (summer/winter student)

MCRL Personnel
Staff
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MCRL Research Activities
The neuronal correlates of consciousness 
Roger Koenig-Robert, Rufin van Rullen (France), Mana Fujiwara, 
Miao Cao, Bryan Paton, Farid Zaid, Riccarda Peters, Naotsugu 
Tsuchiya

One of the major questions in the scientific study of consciousness 
is the boundary between conscious and non-conscious 
perception. Raising questions such as; What types of neural 
activity give rise to consciousness? Which neural activity remains 
consciously inaccessible? Using a technique called Continuous 
Flash Suppression we are investigating the neuronal correlates 
of conscious and non-conscious activity using fMRI, EEG and 
ElectroCorticoGraphy (ECoG). Recently we found that some forms 
of EEG activity predict the perceptual outcome on a single-trial 
basis, even several seconds before the trial is presented to the 
experimental participants.

In one fMRI project, we study the role of high-level visual cortex 
in visual awareness. Neural activity in the high-level visual cortex, 
which is specialised for processing a particular category of objects, 
has been suggested to tightly correlate with consciousness. 

However, interpretation of previous studies is sometimes difficult 
due to inherent problems in the nature of the visual stimuli that are 
typically used. Specifically, in order to localise the high-level visual 
areas (e.g. fusiform face areas), one category of stimuli (e.g. faces) 
is juxtaposed with other categories of the images (e.g. objects, 
houses, scrambled faces). The results of these contrasting methods, 
however, are contaminated by the difference in low-level visual 
information, including local luminance and contrast, between the 
two juxtaposed categories. As a result, the neural activation in the 
high-level visual areas could be a carryover effect from the low-level 
visual areas. Our novel methods, called semantic wavelet-induced 
frequency-tagging (SWIFT, Figure 14), overcomes this problem by 
revealing high-level image information periodically while keeping low-
level image information consistent.

Figure 14: SWIFT - keeping low-level information constant while revealing 

high-level image information periodically. Using image-based wavelet 

decomposition, we reveal high-level sematic image information, such as a 

face, only once in a while (e.g., 0.1Hz)

School of Psychological Sciences
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MCRL Research Activities Continued

The fMRI results that compared SWIFT with a classic contrast 
technique showed greatly increased BOLD activation signals in the 
high-level visual areas whilst simultaneously keeping the activation in 
the low-level retinotopic areas constant (Figure 15). 

Consciousness outside of attention  
Lisandro Kaunitz, Elise Rowe, Erin Brodie, Pia Schroeder, Julian 
Mathews, Naotsugu Tsuchiya

With just a single glance we can grasp the meaning and context of a 
whole scene, even if it is crowded with different objects. Such a rapid 
and effortless understanding of complex visual input suggests that 
the amount of information we can be conscious of at each moment 
may be enormous as a result of efficient processing in the brain. On 
the other hand, we often do not see what we are looking for unless 
attention is allocated to the correct location (e.g., when we look for 
our keys for a while only to find later on that they were just in front 
of us). In fact, the relationship between consciousness and attention 
has been controversial in philosophy, psychology and neuroscience 
for over a century; how well can we consciously perceive and 
remember objects that we are not attending to? 

We have been using eye tracking technology to track the subject’s 
gaze while we manipulate the subject’s visual attention. Using an  
advanced psychophysical technique, we are investigating the amount  
of information that is consciously perceived and remembered across  
fixations during a visual search task. We found that subjects 

consciously see and remember objects depending on how long 
the objects were looked at, regardless of when they were fixated 
on during the search task, revealing a counter-intuitive nature of the 
representation of the contents of consciousness.

ElectroCorticoGraphy recorded in epilepsy patients 
Jochem van Kempen, Fabiano Baroni, Naotsugu Tsuchiya

In collaboration with neurologists and neurosurgeons, we directly 
record neural activity from inside the skull of awake human epileptic 
patients. These patients suffer from drug-resistant epileptic seizures 
and resort to neurosurgical removal of seizure foci for treatment/relief. 
Before the surgery, patients are implanted with electrodes to determine 
the spatial locus of seizure foci. While patients wait for spontaneous 
seizures to happen, they are willing to participate in our research.

Figure 15: When subjects viewed a sequence of SWIFT images as a dynamic 

movie in the fMRI scanner, high-level visual areas, such as fusiform face area, 

were strongly activated without concurrent activation in the low-level retinotopic 

areas. As a comparison, we also used a classic localiser, contrasting faces and 

objects, which has been extensively used in the fMRI literature. In this case, 

activation in the high-level areas became weaker and less specific than SWIFT. 

Unwanted non-specific activation in the retinotopic areas were also more 

frequent in the classic localiser than SWIFT.
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We conducted a number of tasks on these patients. In one 
experiment, we simply presented different categories of images 
(e.g. faces, houses, tools, colourful Mondrian images) and took 
recordings of brain activity (see Figure 16). In part (a) a response from 
one electrode implanted in the fusiform face area, shows a strong 
response to faces but not to other images (Mondrian). In (b) we show 
our decoding analyses. In these analyses, we use a machine-learning 
algorithm to quantify how much information about the category of 
visual objects are extracted by each part of the brain. We found two 
clusters decode which types of objects are presented to the subject 
with near 100% accuracy. We are currently intensely analysing how 
these regions are functionally integrated. Through these methods 
and other methods we are investigating what types of functional 
connectivity supports conscious perception.

Empirically testing the Integrated Information Theory of 
Consciousness  
Dror Cohen, Andrew Haun, Ruben Bloom, Nicholas Husk, Gerick 
Lee, William Wong, Naotsugu Tsuchiya

Integrated Information theory is currently one of the leading theories 
of conscious perception. The theory claims that consciousness 
arises from non-reducible (i.e. complex) interactions among neurons. 
Proposed by Giulio Tononi, the theory claims that a special type of 
complexity known as Integrated Information determines the system’s 
level of consciousness as well as its subjective experience. We 
have recently developed a way to compute the so-called Integrated 
Information. We are currently assessing the suitability of this measure 
across different species (humans, monkeys, rats and fruit flies), states 
of consciousness (awake, asleep, under anaesthesia and during 
epileptic seizures) and recording modalities (EEG, local field potential).

Figure 16: (a) Power 

spectrogram from one 

electrode (a red arrow in 

panel b). (b) Decoding map. 

Two clusters indicated by a 

red and blue arrow classify 

whether a stimulus was a face 

or Mondrian almost perfectly 

on a trial-by-trial basis.
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Overview

Since MBI was officially opened in 
mid 2012 there has been a significant 
increase in the utilisation of facilities, and 
a subsequent increase in the number of 
publications and presentations resulting 
from data obtained at MBI. The number 
of internal and external users has grown 
significantly throughout 2013, and the 
focus has shifted from the establishment 
activities of 2012, to the operational 
phase in 2013.

Facility utilisation and 
equipment

By the end of 2013, over 130 projects had 
been commenced or undertaken at MBI. 
These included human MRI and cognitive 
assessment studies, in addition animal 
imaging studies using MRI, PET, CT and 
SPECT modalities. During peak months in 
2013, in excess of 90% of available time 
on the human 3T MRI scanner was utilised. 
Additional facilities such as EEG, TMS and 
ocular motor equipment also increased 
across the year. Billable scans conducted 
on the preclinical 9.4T MRI scanner tripled 
from May to November 2013. Processes and 
procedures, safety and operational training 
requirements were streamlined across the 
preclinical and clinical facilities to enhance 
user experience and service provision.

In 2013, the preclinical imaging suite was 
expanded with the addition of a Vevo2100 
ultrasound system. The system, owned and 
provided by researchers from the Australian 
Regenerative Medicine Institute (ARMI), was 
relocated to MBI to enable utilisation by 
other researchers both within and outside of 
Monash University. 

Interactions between MBI  
and SPS

The addition of the MBI Linked Laboratories 
has further invigorated collaborative efforts, 
including the initiation of the Brain Imaging 
Brain Storming (BIBS) series of discussions. 
BIBS is an open lunchtime discussion group, 
aimed at those using MRI for neuroscience 
research and an informal, regular, short 
group meeting, focused on cooperation 
and communication. The goal is to enhance 
collaboration amongst MBI, linked-
laboratories and SPS researchers, in terms 

of MRI techniques, methods or potential 
applications. The topics often focus on fMRI, 
with other topics such as TMS or other MR 
modalities also discussed. 

In 2013, MBI-SPS Small Grants were 
again provided to researchers within SPS. 
The grants were primarily aimed at early 
and mid career researchers, to foster and 
develop imaging related research, stimulate 
engagement with other staff and research 
groups across the school, and assist 
research projects to obtain external funding. 
Over $70,000 was provided across eleven 
research projects. The results of these 
projects have been promising and a similar 
scheme for providing small grants will be 
undertaken in 2014.

Training courses, tours  
and visits

MBI hosted four days of training courses, 
in conjunction with the Melbourne based 
company Compumedics, a world leader in 
electroencephalography (EEG) recording 
equipment. The courses covered Modal 
Analysis of NeuroCognitive Brain Function, 
Epilepsy and Clinical Applications of Multi-
Modal NeuroImaging and a two-day course 
on the Simultaneous Acquisition of EEG/fMRI 
for Cognitive and Clinical Neuroscience. MBI 
also hosted a Cognitive and Imaging genetics 
workshop, the opening of the 4th Australian 
Cognitive NeuroScience (ACNS) Annual 
conference, the 2013 Victorian Biomedical 
Imaging Capability (VBIC) Network meeting, 
and a series of public lectures.

In July 2013, MBI hosted part of the 
inaugural European Molecular Biology 
Laboratories (EMBL) Australia PhD Course, 
bringing together up to 60 high-achieving 
first and second year PhD students from 
around the world. Students enjoyed 
presentations on neuroimaging and 
neuroscience and a tour of MBI.

MBI hosted a number of tours and site 
visits during 2013. Visiting parties included 
senior staff from Warwick University (UK), 
Monash University’s Sunway campus 
(Malaysia), University of Singapore, University 
of Newcastle (UK), the CEO of CSIRO, (Dr 
Megan Clarke), and the South Australian 
Health and Medical Research Institute. 

In May 2013, MBI hosted six high school 
students under the Growing Tall Poppies 
Work Experience Program. The students 

worked closely with researchers to 
observe fMRI studies, and perform 
analyses on the resulting data. They then 
prepared presentations and posters to 
communicate the findings. MBI staff also 
presented to high school students during 
a VESKI student visit in April 2013, and 
hosted students from the John Monash 
Science School. 

MBI hosted visits by Monash University 
undergraduates, including third year 
students in the Bachelor of Behavioural 
Neurosciences, and sessions on careers 
and opportunities in research, for the third 
and fourth year Bachelor of Radiography 
and Medical Imaging students. These 
visits provide an insight into the research 
being undertaken in imaging, in addition  
to careers in imaging research.
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MBI is focused on collaborative research efforts for both the 
development of biomedical imaging research techniques as well 
as their use in research projects. Throughout 2013 we sought 
to develop relationships with key research organisations or 
collaborations across the university and Australia.

Victorian Biomedical Imaging Capability

In 2013 the Victorian Biomedical Imaging Capability (VBIC) continued 
to be managed from MBI at Monash University. In the first year 
following the completion of the Victorian State Government grant 
VBIC maintained its collaboration and community fostering activities, 
aimed at bringing together key organisations in biomedical imaging 
research across Victoria. The continued cooperation is a positive 
result for VBIC towards achieving the vision of Victoria “becoming 
a world leading capability dedicated to advancing the biomedical 
imaging research community in Victoria”, and the mission “to deliver 
the next generation of discoveries and enhance excellence in 
biomedical imaging to benefit translational research and to increase 
Victoria’s global competitiveness in Australia’s priority health areas.”

The VBIC partners have jointly developed guidelines and policies for:

■ MRI facility set-up (safety guidelines),  
■ MRI screening (volunteer screening form) and  
■ MRI researcher development (Operator training) .

In 2013, MBI hosted the most successful VBIC Networking event 
yet. Attracting over 80 attendees the focus was on advanced brain 
imaging. Held as a satellite meeting to the Australian Cognitive 
Neuroscience Conference, the program included speakers from 
across the four VBIC nodes using different imaging equipment 
to visualise brain activity, connectivity and structures. The first 
part of the event was devoted to VBIC developments including 
our recently released MR safety guidelines, MR patient screening 
forms and MR training for non-radiographers. The second part of 
the event covered advances in brain imaging taking place at the 
various VBIC nodes – Diffusion MRI, Susceptibility Imaging, MRI 
connectomics and MEG-MRI analysis.

MASSIVE

The Multi-modal Australian ScienceS Imaging and Visualisation 
Environment (MASSIVE) is a national imaging and visualisation 
facility operated by Monash University on behalf of the founding 
partners (the Australian Synchrotron, the Australian Commonwealth 
Scientific Industrial Research Organisation (CSIRO) and Monash 
University). In 2013 MASSIVE completed its stage 2 upgrade 
and supported more than 25 neuroimaging projects, including a 
significant number from MBI. 

MASSIVE is a nationally distributed and integrated facility for imaging 
research, providing the hardware, software and expertise to support 
computational imaging analysis (at MBI), particularly in advanced 
brain imaging. MASSIVE has integrated multiple neuroimaging 
analysis software components with MBI equipment, enabling cross-
platform and cross-modality integration of neuroinformatics tools, 
and integrating neuroimaging databases and analysis workflows.

LSCC Computational Bioimaging Hub

The Computational Bioimaging hub of the Life Sciences 
Computational Centre, which is part of the Victorian Life Sciences 
Computation Initiative (VLSCI), is based at MBI. The hub staff provide 
expertise, support and training in biomedical imaging, assisting 
researchers to take advantage of informatics and imaging solutions, 
and enhancing their science output through the use of high 
performance computing facilities.

The computational imaging scientists based in the hub also 
undertake research into advanced image analysis algorithms, 
informatics for data management, and visualisation tools. The 
outputs from these developments are accelerating analyses of large 
cohort studies, improving the characteristics of biomedical images, 
and providing tools for visualisation led scientific discovery.

MBI Collaborations
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National Imaging Facility 

MBI continued its contribution to the provision of national imaging 
infrastructure through participation in the National Imaging Facility 
(NIF). This included commissioning the PET SPECT CT at MBI 
(referred to as MBI’s NIF flagship instrument) in April 2012. During 
2013 MBI received staff support from NIF through funding for the 
head of the Preclinical Imaging team, Dr James Pearson, and the 
Imaging Informatics Officer, Dr Toan Dinh Nguyen, who is a software 
engineer and researcher in imaging processing, computer vision, 
video coding, and 3D graphics.

CSIRO

The collaboration formed with CSIRO in 2011 (as part of the Victorian 
Biomedical Imaging Capability), has further developed throughout 
2012 with the funding of two research fellows. These research fellows 
played a significant role in extensive MRI protocol optimisation to 
enable image acquisition for ASPREE studies in 2013. ASPREE is a 
clinical trial investigating the benefits of low dose aspirin in the elderly, 
and MBI will be involved in two sub studies focused on the brain 
(ASPREE IMAGE) and the knee (ASPREE IMAGE OA).

Beyond ASPREE, collaborative activities with CSIRO are also 
focused on the development of an in vivo and an ex vivo MRI atlas 
of the brain of the common marmoset. These atlases will enable 
researchers to map marmoset brain images to a common reference 
space, provide a normative template, and enable comparison of 
results across different research projects that use this animal model.

International Neuroinformatics  
Coordinating Facility

The International Neuroinformatics Coordinating Facility (INCF) 
was established in 2006 by the Organisation for Economic Co-
operation and Development. Seventeen countries have INCF nodes 
including the USA, UK, Germany, Sweden, and Japan. Officially 
launched and headquartered at MBI, the INCF Victorian Node 
was established in 2012 through a collaboration between Monash 
University and The University of Melbourne. The INCF develops 
and maintains databases and computational infrastructure for 
neuroscientists. Software tools and standards for the international 
neuroinformatics community are being developed through the INCF 
Programs, which address infrastructure issues of high importance 
to the neuroscience community. The INCF also collects and makes 
available neuroinformatics tools in the INCF Software Center, 
where researchers can upload documentation, executables and 
related files; track use of their software; create a wiki; and establish 
development teams.

Monash University and The University of Melbourne, through their 
computational facilities, MASSIVE and the Victorian Life Sciences 
Computation Initiative (VLSCI) respectively, established the 
Victorian node of the INCF in 2012 for an initial three year period. 
The aims of the Victorian node are to support the neuroscience 
research communities at Monash University and The University 
of Melbourne using MASSIVE and the VLSCI supercomputers; 
to develop neuroimaging data management and analytic tools; 
and to develop a program in clinical neuroinformatics research 
in cooperation with clinical neuroscientists and informaticians. A 
particular area of interest that has developed is the initiation of a 
new taskforce in the area of multi-scale imaging connectomics.

The MASSIVE and the VLSCI super-computing infrastructure 
are now contributing to the development of scalable, portable, 
and extensible applications that are being used by neuroscience 
research laboratories across Victoria for storing, analysing and 
simulating brain mechanisms and processes. This is furthering our 
knowledge of the human brain and aiding our understanding of 
the causes of brain diseases. In particular, MASSIVE and VLSCI 
are being used for management, analysis and visualisation of 
bioimaging datasets from VBIC nodes, and from the Imaging and 
Medical Beam Line at the Australian Synchrotron.
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MBI recognises the importance  
of forming strategic alliances with  
key partners for the development  
of imaging infrastructure and 
research capabilities.

Siemens Australia

MBI and Siemens Australia 
collaborate on a number of research 
projects in the field of MRI, Computed 
Tomography and Molecular Imaging. 
The creation of the Monash Siemens 
Co-operation Agreement and the 
joint Monash Siemens Collaboration 
Management Committee has enabled 
the provision and coordination of an 
internal competitive grants scheme, 
as well as the identification of linkage 
and fellowship grant opportunities 
for additional research or commercial 
seed funding investments. During 
2013 four new collaborative projects 
were undertaken between Siemens 
and researchers from MBI and 
Monash University.

Agilent Technologies

Agilent has identified Monash 
University as a key research partner 
to work with in the Australian 
biomedical imaging research sector. 
MBI provides the opportunity within 
Monash University for collaborative 
biomedical imaging projects with 
Agilent, and the relationship has 
developed into a vital source of 
innovation for the development of 
new biomedical imaging technologies. 
Agilent has recently outlined a number 
of research and development areas 
of high importance, and their interest 
to work with MBI in the Australian 
research sector. Monash University is 
also considered a key alliance partner 
for Agilent to work with across the 
life science and in chemical analyses, 
particularly in spectroscopic and 
imaging technologies. However, 
this partnership is being refocused 
following the decision by Agilent 
to discontinue production of MRI 
preclinical imaging systems.
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Fontenelle LF (In Press; Accepted 
November 2013) Electroconvulsive 
therapy in obsessive-compulsive dis-
order: a chart review and evaluation 
of its potential therapeutic effects. 
Journal of Neuropsychiatry and Clini-
cal Neurosciences
74. Vijayakumar N, Whittle S, Yücel 
M, Dennison M, Simmons J, Allen NB 
(In Press; Accepted October 2013). 
Thinning of the lateral prefrontal cortex 
during adolescence predicts emotion 
regulation in females. Social Cognitive 
and Affective Neuroscience
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75. Vijayakumar N, Whittle S, Yücel 
M, Dennison M, Simmons J, Allen NB 
(In Press, Accepted September 2013). 
Prefrontal structural correlates of 
cognitive control during adolescent de-
velopment: a 4-year longitudinal study. 
Journal of Cognitive Neuroscience
76. Vigne P, de Menezes GB, 
Yücel M, Fontenelle LF (In Press, Ac-
cepted June 2013) Can hoarding be a 
symptom of social anxiety disorder? a 
case study. The International Journal 
of Psychiatry in Medicine
77. Kaess M, Simmons JG, 
Whittle S, Jovev M, Chanen AM, 
Yücel M, Pantelis C, Allen NB (In 
Press, accepted June 2013) Sex-
specific prediction of hypothalamic-
pituitary-adrenal axis activity by 
pituitary volume during adolescence: 
a longitudinal study from age 12-17 
years. Psychoneuroendocrinology
78. Stjepanoviβ D, Lorenzetti V, 
Yücel M, Hawi Z, Bellgrove MA (In 
Press; Accepted April 2013) Human 
amygdala volume is predicted by com-
mon DNA variation in the serotonin 
transporter and stathmin genes. Trans-
lational Psychiatry 
79. Batalla A, García-Rizo C, 
Castellví P, Fernández-Egea E, Yücel 
M, Parellada E, Kirkpatrick B, Martín-
Santos R, Bernardo MS (In Press; 
Accepted February 2013) Screen-
ing for substance use disorders in 
first-episode psychosis: implication for 
readmission. Schizophrenia Research
80. Takagi M, Lubman DI, Cotton 
SM, Yücel M. (In Press; March 2013). 
Adolescent Inhalant Misuse: Neuro-
psychological and Neurobiological Ef-
fects; Applied Issues in Neuropsychol-
ogy; Neuropsychological Aspects of 
Substance Use Disorders: Evidence-
Based Perspectives (Eds. SL Miller & 
DN Allen). Oxford University.
81. Visser TA, Ohan JL, Whittle S, 
Yücel M, Simmons JG, Allen NB (In 
Press; January 2013) Sex differences 
in structural brain asymmetry predict 
normal adolescent aggression. Social 
Cognitive and Affective Neuroscience
82. Hong SB, Kim JW, Choi EJ, 
Kim HH, Suh JE, Kim CD, Klauser P, 
Whittle S, Yücel M, Pantelis C, Yi SH 
(In Press; January 2013) Reduced 
orbitofrontal cortical thickness in male 
adolescents with internet addiction. 
Behavioral and Brain Functions
83. Hall WD, Carter A, Yücel M. 
(In Press; 2012) Ethical issues in the 
neuroprediction of addiction risk and 
treatment response. Handbook on 
Neuroethics (Eds N Levy & J Clau-
sen) Springer.
84. Lorenzetti V, Solowij N, Fornito 
A, Lubman DI & Yücel M, (In Press; 
Accepted September 2012) The as-

sociation between regular cannabis 
exposure and alterations of human 
brain morphology: An updated review 
of the literature. Current Pharmaceuti-
cal Design
85. Fornito, A., Bullmore, E. T. (In 
press; accepted Feb 2014). Connec-
tomics: A new paradigm for under-
standing brain disease. European 
Neuropsychopharmacology.
86. Korgaonkar, M. S., Fornito, 
A., Williams, L. M., Grieve, S. M. (In 
press; accepted Feb 2014). Abnormal 
structural networks characterize major 
depressive disorder: a connectome 
analysis. Biological Psychiatry.
87. Via, E., Zalesky, A., Sánchez, 
I., Forcano, L., Harrison, B. J., Pujol, 
J., Fernández-Aranda, F., Menchón, 
J. M., Soriano-Mas, C., Cardoner, N., 
Fornito, A. (In press; accepted Feb 
2014). Disruption of brain white matter 
microstructure in females with An-
orexia Nervosa. Journal of Psychiatry 
and Neuroscience.
88. van den Heuvel, M., Fornito, A. 
(In press; accepted Jan 2014). Brain 
networks in schizophrenia. Neuropsy-
chology Review.
89. Hong, S-B., Zalesky, A., 
Fornito, A., Park, S., Yang, Y-H., Park, 
M-H., Song, I-C., Sohn, C-H., Shin, 
M-S., Kim, B-N., Cho, S-C., Han, 
D-H., Cheong, J-H., Kim, J-W. (In 
press; accepted Jan 2013). Connec-
tomic disturbances in attention-deficit 
hyperactivity disorder: A whole-brain 
tractography analysis. Biological 
Psychiatry.
90. Dandash, O., Fornito, A., Lee, 
J., Keefe, R. S. E., Chee, M. W. L., 
Adcock, R. A., Pantelis, C., Wood, 
S. J., Harrison, B. J. (In press: ac-
cepted Jun 2013). Altered striatal 
functional connectivity in subjects 
with an at-risk mental state for psy-
chosis. Schizophr Bull.
91. Garfield JB, Lubman DI, Yücel 
M (2014). Anhedonia in substance use 
disorders: a systematic review of its 
nature, course and clinical correlates. 
Australian and New Zealand Journal of 
Psychiatry. . 48(1):36-51.
92. Vijayakumar N, Whittle S, Yücel 
M, Dennison M, Simmons J, Allen 
NB (2014). Development of tempera-
mental effortful control mediates the 
relationship between maturation of the 
prefrontal cortex and psychopathol-
ogy during adolescence: a 4-year 
longitudinal study. Development and 
Cognitive Neuroscience. 9C:30-43.
93. Whittle S, Bartholomeusz C, 
Yücel M, Dennison M, Vijayakumar 
N, Allen NB. (2014) Orbitofrontal 
sulcogyral patterns are related to 
temperamental risk for psychopathol-
ogy. Social Cognitive and Affective 
Neuroscience 9(2):232-39.

94. Jovev M, Whittle S, Yücel M, 
Chanen AM, Allen NB. (2014) The 
relationship between hippocampal 
asymmetry and temperament in the 
emergence of borderline and antisocial 
personality pathology during adoles-
cence. Development and Psychopa-
thology 26(1):275-85.
95. Batalla A, Bhattacchyyria S, 
Yücel M, Fusar-Poli P, Crippa JA, 
Nogué S, Torrens M, Pujol J, Farré 
M, Martín-Santos R. (2013) Struc-
tural and functional imaging studies in 
chronic cannabis users: a systematic 
comparison of adolescent versus adult 
findings. PlosOne. 8(2):e55821.
96. Bora E, Harrison BJ, Yücel M, 
Pantelis C. (2013) Cognitive impair-
ment in euthymic major depressive 
disorder: a meta-analysis. Psychologi-
cal Medicine 43(10):2017-26.
97. Baker S, Yücel M, Fornito A, 
Allen NB, Lubman DI (2013) A system-
atic review of diffusion weighted MRI 
studies of white matter microstructure 
in adolescent substance users. Neu-
roscience and Biobehavioral Reviews 
37(8):1713-1723.
98. Dennison M, Whittle S, Yücel 
M, Vijayakumar N, Kline A, Simmons 
J, Allen NB. (2013) Mapping subcorti-
cal brain maturation during adoles-
cence: evidence of hemisphere- and 
sex-specific longitudinal changes. De-
velopmental Science. 16(5); 772-791.
99. Lim CS, Baldessarini RS, 
Yücel M, Bora E, Sim K. (2013) 
Longitudinal Neuroimaging and 
Neuropsychological Changes in 
Bipolar Disorder Patients: Review 
of the Evidence. Neuroscience and 
Biobehavioral Reviews. 37(3):418-35
100. Lorenzetti V, Lubman DI, For-
nito A, Whittle S, Takagi MJ, Solowij N, 
Yücel M. (2013) The impact of regular 
cannabis use on the human brain: 
structural neuroimaging studies. In: 
Miller PM (ed.) Biological Research on 
Addiction, pp. 711-728. San Diego: 
Academic Press. 
101. Santana L, Fontenelle JM, 
Yücel M, Fontenelle LF (2013) Rates 
and correlates of non-adherence to 
treatment in obsessive-compulsive 
disorder. Journal of Psychiatric Prac-
tice. 19(1)42-53.
102. Solowij N, Walterfang M, Lub-
man DI, Whittle S, Lorenzetti V, Styner 
M, Velakoulis D, Pantelis C, Yücel 
M. (2013) Alteration to hippocampal 
shape in cannabis users with and 
without schizophrenia. Schizophrenia 
Research. 143(1):179-184.
103. Takagi M, Lubman DI, Walter-
fang M, Barton S, Reutens D, Wood 
A, Yücel M (2013) Corpus callosum 
size and shape alterations in adoles-
cent inhalant users. Addiction Biology. 
18(5):851-854.

104. Verdejo-García A, Lubman 
DI, Roffel K, Vilar-López R, Bora 
E, MacKenzie T, Yücel M (2013) 
Cingulate biochemistry in heroin users 
on substitution pharmacotherapy. 
Australian and New Zealand Journal of 
Psychiatry. 47(3):244-249.
105. Whittle S, Dennison M, Yücel 
M, Lubman DI, Pantelis C, Sim-
mons JG, Allen NB (2013) Childhood 
maltreatment and psychopathol-
ogy affect brain development during 
adolescence. Journal of the American 
Academy of Child and Adolescent 
Psychiatry (JAACAP). 52(9):940-952.
106. Valenzuela, M, Bartres-Faz D, 
Bullmore E, Fjell A, Maletic-Savetic M, 
Martins R, Solowij N, Yücel M. (2013) 
More thinking about less data: A per-
spective from the 2nd Provence Sum-
mer Workshop. Molecular Psychiatry. 
18;524-525.
107. Vilar-López R, Takagi M, Lub-
man DI, Cotton SM, Bora E, Verdejo-
García A, Yücel M (2013) The effects 
of inhalant misuse on attentional 
networks. Developmental Neuropsy-
chology 38(2):126-136.
108. Fornito, A., Zalesky, A., Break-
spear, M. (2013). Graph analysis of 
the human connectome: Promise, 
progress, and pitfalls. NeuroImage, 80: 
426-444.
109. Cocchi, L., Zalesky, A., Fornito, 
A., Mattingley, J. B. (2013). Dynamic 
cooperation and competition between 
brain systems during cognitive control. 
Trends in Cognitive Sciences, 17: 
493-501.
110. Hong, S.-B., Zalesky, A., Coc-
chi, L., Fornito, A., Choi, E.-J., Kim, 
H.-H., Suh, J.-E., Kim, C.-D., Kim, 
J.-W., Yi, S.-H. (2013). Decreased 
functional brain connectivity in adoles-
cents with internet addiction. PLOS 
One, 8(2): e57831.
111. Fillipi, M., van den Heuvel, M. 
P., Fornito, A., He, Y., Hulshoff Pol, 
H. E., Agosta, F., Comi, G., Rocca, 
M. A. (2013). Assessing brain system 
dysfunction through MRI-based 
connectomics. Lancet Neurology, 12, 
1189-1199.
112. Fornito, A., Harrison, B. J., 
Goodby, E., Dean, A., Ooi, C., Na-
than, P. J., Lennox, B. R., Jones, P., 
Suckling, J., Bullmore, E. T. (2013). 
Functional dysconnectivity of cortico-
striatal circuitry as a risk phenotype 
for psychosis. JAMA Psychiatry, 
70:1143-1151.

MCRL

113. S. Wang, N. Tsuchiya, R. 
Hurlemann, J. New, R. Adolphs (2014, 
in press).  “Preferential attention to 
animals and people is independent of 
the amygdala.”  Social Cognitive and 
Affective Neuroscience.



MBI, MCIN and MCRL  Research Outputs Continued

30

114. Koenig-Robert, Roger, and 
Rufin VanRullen. “SWIFT: A novel 
method to track the neural correlates 
of recognition.” NeuroImage 81 
(2013): 273-282.
115. Looking for a face in the 
crowd: Fixation-related potentials in 
an eye-movement visual search task 
LN Kaunitz, JE Kamienkowski, A 
Varatharajah, M Sigman, RQ Quiroga, 
MJ Ison NeuroImage
116. Non-Conscious Processing 
of Motion Coherence Can Boost 
Conscious Access L Kaunitz, A Fra-
casso, A Lingnau, D Melcher PloS 
one 8 (4), e60787
117. F. Baroni, A.N. Burkitt, D.B. 
Grayden (2014) Interplay of intrinsic 
and synaptic conductances in the 
generation of high-frequency oscilla-
tions in interneuronal networks with 
irregular spiking. PLoS Computational 
Biology, accepted.
118. A. Capurro, F. Baroni, L. 
Kuebler, Z. Kárpáti, T. Dekker, H. Lei, 
B. S. Hansson, T. C. Pearce, S. B. 
Olsson (2014) Temporal Features of 
Spike Trains in the Moth Antennal 
Lobe Revealed by a Comparative 
Time-Frequency Analysis. PLoS ONE 
9(1): e84037.
119. van Boxtel & Tsuchiya, N. 
(2013) “ Attention and conscious-
ness in different senses” Frontiers in 
Psychology
120. Tsuchiya N & Koch C “Relation-
ship between consciousness and 
attention” in Cognitive Neuroscience 
V (ed Gazzaniga) (in press, to be pub-
lished in 2014 Nov)
121. van Boxtel, J. J. A., Tsuchiya, 
N.  (In press) “De-confounding 
neuronal constitution of phenomenal 
consciousness from attention, report 
and memory” The constitution of 
phenomenal consciousness: Toward 
a science and theory (editor Steve M. 
Miller), Amsterdam, John Benjamins 
122. Melanie Boly, Anil K Seth, 
Melanie Wilke, Paul Ingmundson, 
Bernard Baars, Steven Laureys, Da-
vid B. Edelman, Naotsugu Tsuchiya 
(2013) Frontiers in Psychology 
“Consciousness in humans and non-
human animals: Recent advances 
and future directions” 
123. Tsuchiya, N., van Boxtel, J. J. 
A. “Introduction to research topic: at-
tention and consciousness in different 
senses” (2013) Frontiers in Psychology

Grants
MBI

1. NHMRC Project Grant 
APP1061291: “Development of folding 
in the fetal cerebral cortex”, (2014-
16) Chief Investigators:  DW Walker, 
J Britto, L Johnston, M Tolcos, G.F. 
Egan ($588,568)

2. NHMRC Project 
APP1050672, 2013-2015. “The 
pathophysiology of septic acute 
kidney injury”. Chief Investigators: C. 
May, R.G. Evans, J.T. Pearson.
3. Major Interdisciplinary Research 
Project Support Program, Monash 
University, 2013. “Single shot X-ray to-
mography for real time functional X-ray 
imaging”. M.J. Kitchen, S.B. Hooper, 
J.T. Pearson, J.M.C. Brown. 
4. Agilent Cooperation in Biomedi-
cal Imaging Grants. “Stem cell imaging 
in Traumatic Brain Injury for clinical 
translation”. C. McDonald, R. Rajan, S. 
Miller, T. Goldschlager, G. Jenkin, K.K. 
Bhakoo, R. Vreys
5. Agilent Cooperation in Biomedi-
cal Imaging Grants. “Where have all 
the stem cells gone? Preliminary in 
vivo magnetic resonance imaging 
(MRI) study to track iron-oxide particle-
labelled stem cells in a range of dis-
ease scenarios”. R. Lim, G. Jenkin, C. 
McDonald, C. Sobey, B. Broughton, 
W. Sievert, A. Hodge, R. Vreys, Q.Z. 
Wu, K.K. Bhakoo
6. Agilent Cooperation in Bio-
medical Imaging Grants. “Simplified 
myocardial perfusion mapping for 
evaluation of coronary microvessel dis-
ease in rodents”. J.T. Pearson, Q. Wu, 
M. DaCosta, M. Furtado, E. Salimova.
7. International Synchrotron 
Access Program Grant IA131. 
“Salt-sensitive hypertension effect on 
coronary blood flow in insulin resistant 
Goto-Kakizaki rats”. J.T. Pearson, M. 
Waddingham, H. Thambyah.
8. International Synchrotron 
Access Program Grant IA123. “Does 
rho-kinase activation contribute to 
actin-myosin dysregulation in the dia-
betic heart”. J.T. Pearson, Y.C. Chen.
9. 2013 Google Summer of Code 
funding for the INCF project “Algorithm 
Improvements to Diffusion Guided 
Quantitative Susceptibility Mapping”.  
A.C.L. Ng and D.G. Barnes.
10. ARC Centre of Excellence 
CE140100007: “ARC Centre of Excel-
lence for Integrative Brain Function”, 
(2014-20) CIs: G.F. Egan, M. Rosa, 
J. Mattingley, P. Robinson, P. Sah, 
G. Stuart, M. Ibbotson, A. Lowery, 
E. Arabzadeh, G. Paxinos, P. Martin, 
S. Petrou, U. Grunert, E. Skafidis, M. 
Garrido; PIs - M. Breakspear, P. Mitra, 
J. Victor, T. Margrie, M. Diamond, G. 
Johnson, D. Leopold, J. Movshon, H. 
Markram, S. Hill. ($20 million).
11. NHMRC Equipment Grant, 
Monash University. Egan, Fitzgerald, 
Fornito, Hohwy, $137,500, for the pur-
chase of an MRI compatible TMS coil, 
neuronavigation suites and associated 
equipment.
12. Monash Inter-Disciplinary 
Research, Major Project Grant. 
Egan, Rosa, Lowery, Hohwy, Fornito, 

$120,000, Stimulating brain connec-
tions: an atlas of effective connections 
in the human brain.

MCIN

13. 2013-2017 Future Fellow-
ship, Australian Research Council. 
Investigator: Alex Fornito. Project title: 
Mapping, understanding and manipu-
lating the human brain connectome 
with MRI. Amount: $747,400
14. 2013-2014  Monash Univer-
sity, Faculty Strategic Grant Scheme 
Chief investigators: Verdejo-Garcia, 
Yücel, Fornito, Lubman, Stout, Highes, 
Wiers Project title: Impact of cognitive 
bias modification training on alcohol 
abstinence related neural plasticity and 
treatment outcome. Amount: $48,500
15. 2013-2014 Monash Univer-
sity, Psych Research initiatives Fund 
Chief investigators: Yücel, Verdejo-
Garcia, Lubman, Cornish, Egan, 
Bellgrove Project title: Virtual reality in 
cognitive neuroscience and beyond. 
Amount: $19,500
16. 2014-2018 Project Grant, 
National Health & Medical Research 
Council of Australia Chief investiga-
tors: Alex Fornito, Vanessa Cropley, 
Paul Thomas, Ben Harrison, Christos 
Pantelis, Shona Francey Project title: 
A combined PET-fMRI study of fron-
tostriatal dysfunction in first episode 
psychosis. Amount: $828,633
17. 2014-2019 Project Grant, 
National Health & Medical Research 
Council of Australia Chief investigators: 
Patrick McGorry, Christopher Nelson, 
Shona Francey, Alex Fornito, Kelly 
Allott, Mario Alvarez-Jimenez, Susan 
Harrigan Project title: Antipsychotic 
medication in first-episode psychosis: 
An RCT to assess the risk-benefit 
ratio. Amount: $1,069,630
18. 2014-2018 Project Grant, 
National Health & Medical Research 
Council of Australia Chief investiga-
tors: Paul Amminger, Christos Pantelis, 
Thomas Whitford, Sarah Whittle, Alex 
Fornito, Daniel Hermens Project title: 
Erythrocyte membrane fatty acid 
concentrations and myelin integrity 
in young people at ultra-high risk of 
psychosis. Amount: $390,879
19. 2014-2018 Project Grant, 
National Health & Medical Research 
Council of Australia Chief investigators: 
Ben Harrison, Chris Davey, Murat Yü-
cel, Sarah Whittle, Alex Fornito, Jesus 
Pujol Project title: Neural predictors of 
treatment response in youth depres-
sion. Amount: $498,820

MCRL

20. 2013-2015 ARC Discovery 
Projects, 489,000 AUD “ 
The neuronal basis of visual con-
sciousness: how brain rhythms 
control the doors of perception” (PIs: 
Tsuchiya, Maller, Foster, Takaura)

Selected 
Presentations/
Outreach
MBI

1. G.F. Egan. “Genetic Imaging: 
investigating mechanisms of neuro-
degeneration in Huntington’s disease 
and Freidriech’s ataxia using MRI” 
Medical School Neurosciences and 
Mental Health Symposium University 
of Sydney, (September, 2013)
2. J.T. Pearson. IBRO Workshop, 
Monash Biomedical Imaging Facility, 
(Jan 2013).
3. J.T. Pearson. “Preclinical MRI at 
MBI”. Australian Regenerative Medi-
cine Institute. Departmental Seminar 
(Aug 2013).
4. J.T. Pearson. “Preclinical imag-
ing using MRI and X-ray techniques”, 
EMBL PhD workshop, Monash Bio-
medical Imaging Facility.. (July 2013).
5. J.T. Pearson. “Current prog-
ress in high field functional imaging 
at the MBI facility”. Opening Sym-
posium, The Biological Resources 
Imaging Laboratory, University of 
NSW. (May 2013).
6. B. Skiold, S.B. Hooper, P.G. 
Davis, M. Tolcos, J.T. Pearson, Q.Z. 
Wu, R. Vreys, G.F. Egan, S.K. Barton, 
J. Cheong, G.R. Polglase. “Early 
detection of ventilation-induced brain 
injury using Magnetic Resonance 
Spectroscopy and Diffusion Tensor 
Imaging”. Oral presentation, 54th 
Annual Meeting European Society for 
Paediatric Research, October 10-14, 
Porto, Portugal
7. B. Skiold, S.B. Hooper, P.G. 
Davis, M. Tolcos, J.T. Pearson, Q.Z. 
Wu, R. Vreys, G.F. Egan, S.K. Barton, 
J. Cheong, G.R. Polglase. “Early 
detection of resuscitation induced 
brain injury using Magnetic Resonance 
Spectroscopy”. Oral presentation, 
17th annual congress Perinatal society 
of Australia and New Zealand, 2013, 
April 14-17, Adelaide, Australia
8. J.T. Pearson. “Recent develop-
ments and experiments on the Imag-
ing and Medical therapy Beamline”, 
Synchrotron, Accelerator and Neutron 
New User Symposium, University of 
Sydney (July 2013).
9. J.T. Pearson. “Exploring the 
early origins of diabetic heart disease 
with synchrotron radiation techniques”, 
Departmental Seminar, Department of 
Physiology, Monash University. (Sept 
2013).
10. G.F. Egan. “Recent results from 
the Agilent 9.4 T small animal MR 
scanner at MBI”, ANZMAG Confer-
ence, Agilent User Meeting, Brisbane 
(October, 2013) 
11. A.C.L. Ng, D. K. Wright, P. 
Raniga, S. Moore, G.F. Egan, L.A. 
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Johnston, “Diffusion-guided quantita-
tive susceptibility mapping”, in Pro-
ceedings of the International Society 
for Magnetic Resonance in Medicine 
21st Scientific Meeting and Exhibition, 
Salt Lake City, Utah, USA, 2013.
12. O.L. Kaluza, A.C.L. Ng, D.K. 
Wright, L.A. Johnston, J. Grundy, 
D.G. Barnes, “ Fast diffusion-guided 
QSM using graphical processing 
units”, in Proceedings of the Interna-
tional Society for Magnetic Reso-
nance in Medicine 21st Scientific 
Meeting and Exhibition, Salt Lake 
City, Utah, USA, 2013.
13. D.G.Barnes, T.D. Nguyen and 
P. Bonnington, “The Monash CAVE2 
Facility,” OzViz Workshop, Monash 
University Dec 2013.
14. P.G.D.Ward, P. Raniga, 
A.C.L. Ng, D.L. Dowe, G.F. Egan, 
D.G. Barnes. Optimization of phase 
processing for magnetic resonance 
venography, 5th Asia-Pacific NMR 
Conference, October 2013
15. G Egan. CSIRO Computational 
and Simulation Sciences & eResearch 
Conference, Melbourne (March, 
2013) - “Research program at Monash 
Biomedical Imaging” 
16. Jamadar, Johnson, Egan, 
Fielding (2013). Change in antisaccade 
performance with extended training is 
differentially associated with changes 
in neural activity in the oculomotor net-
work. Australian Cognitive Neurosci-
ence Society Conference, Melbourne. 
17. Jamadar, Fielding, Johnson, 
Calhoun, Egan. “Intrinsic connectivity 
in resting-state networks is related to 
antisaccade performance”, Australian 
Cognitive Neuroscience Society Con-
ference, Melbourne (2013). 
18. Jamadar, Fielding, Egan. 
“Quantitative meta-analysis of fMRI 
activity during antisaccades”. Or-
ganisation for Human Brain Mapping 
conference, Seattle USA (2013)
19. Jamadar, Johnson, Lee, Egan, 
Fielding, “Frontoparietal network rest-
ing connectivity is related to antisac-
cade task performance”. Organisation 
for Human Brain Mapping conference, 
Seattle USA (2013).
20. Paton, Raniga, Egan, “Non-
linear and non-stationary resting state 
functional connectivity examined using 
fast (sub-second) functional MRI”. 
Australian Cognitive Neuroscience So-
ciety Conference, Melbourne (2013).
21. Palmer, Paton, Hohwy, Enticott, 
“Sensorimotor effects of the rubber-
hand illusion differ between individuals 
depending on their degree of nonclini-
cal autism-like traits”, Australian Cogni-
tive Neuroscience Society Conference, 
Melbourne (2013).

22. Matlab for Neuroscience 
Course, Facilitator (Paton), April, 2013
23. Introduction to EEG Course, 
Facilitator (Paton), May, 2013
24. Jamadar, Paton, McIntyre, 
Pearson, Barnes, International Brain 
Research Organisation (IBRO) School, 
Lecturer & Research Coordinator (, 
January, 2013)
25. Australian Cognitive Neurosci-
ence Society Conference, keynote 
presentation and conference opening, 
November 2013
26. Jamadar, Raniga, Hutton, 
VESKI inspiring students seminar, 
Lecturer (, April 2013
27. Jamadar, McIntyre, Hutton, 
Growing Tall Poppies Program, Coor-
dinator and Mentor, July 2013
28. Barnes, Raniga, Ferris, Ngyuen, 
Jamadar, Chancellor’s Dinner, Techni-
cal Support, June, 2013
29. G Egan. “New visions for the 
future of human brain imaging in the 
Pacific Rim” Inter. Symp. New Hori-
zons in Human Brain Imaging: A focus 
on genetic neuroimaging in aging and 
age-related disease (Hawaii, March 
2013) - 
30. G Egan. “New horizons in 
human brain imaging: large scale 
international brain research initia-
tives” ICT For Life Sciences Forum, 
Monash University, Melbourne 
(December, 2013), 

MCIN

31. Involved in conveying our 
research findings to the general 
community and health care profes-
sionals in the form of television and 
radio media (e.g., “Festival of Ideas 
– Exploring the Networked Brain”), 
public lectures (e.g., “Scientific and 
clinical insights into problem gam-
bling and other behavioural addic-
tions: a general public perspective”), 
as well as professional development 
activities (“Imaging for Psychiatrists”, 
2013 ASPR annual conference) and 
media interviews (recent interviews 
on national ABC radio concerning 
legalisation of marijuana; 2014).
32. Involved in the broader aspects 
of science including participation in the 
Grant Review Panel of the NHMRC, 
external reviewer for the ARC fellow-
ship scheme, and selected participant 
at the Theo Murphy High Flyers Think 
Tank “Inspiring smarter brain research 
in Australia” run by the Australian 
Academy of Science.
33. Had 3 successful PhD comple-
tions (Harding, Dwyer, Barratt) and 1 
recent submission (Vijayakumar).
34. Attracted several international 
post-doctoral trainees and senior 
research staff (e.g., Judy Lugjes, Laura 
Koenders and Lianne Schmaal from 
the Netherlands; Antoine Klauser from 

Switzerland, Gareth Ball from the UK, 
Leonardo Fonetenelle form Brazil).

MCRL

35. Cohen, D., Paulk, A., van Swin-
deren, B., Tsuchiya N., “The neuronal 
mechanisms of Steady State Visually 
Evoked Potential (SSVEP) studied 
in the fly brains with multi-contact 
electrodes” Australasian Cognitive 
Neuroscience Conference (ACNC), 
Melbourne (poster by CD) (2013)
36. Takaura, K., Tsuchiya, N., Fujii, 
N. “Retinotopic organization of the 
monkey visual cortex studied with 
electrocorticogram (ECoG) recording” 
Society for Neuroscience, San Diego 
(poster by TK) (2013)
37. Peters, P., Koenig-Robert, R., 
Tsuchiya, N. “How brain rhythms con-
trol the doors of perception” ABSMeet, 
Melbourne. (poster by PP) (2013)
38. Cohen, D., Paulk, A., Oizumi, 
M., Shaw, P., van Swinderen, B., 
Tsuchiya N., “Measuring the level of 
consciousness in flies with integrated 
information” ASSC 17, San Diego (talk 
by NT) (2013)
39. Tsuchiya N., Oizumi, M., 
Yanagawa, T., Amari, S. and Fujii, N. 
“Measuring the level of consciousness 
based on the amount of integrated 
information” Australian Neuroscience 
Society, Melbourne (talk by NT) (2013)
40. Palmer, C., Paton, B., Hohwy, 
J., Enticott, P., “Sensorimotor effects 
of the rubber-hand illusion differ be-
tween individuals depending on their 
degree of nonclinical autism-like traits”. 
4th Australian Cognitive Neurosci-
ence Conference (ACNC), Melbourne, 
Australia (2013).
41. Provost, A., Paton, B., Karay-
anidis, F., Brown, S., Heathcote, A., 
“Using Orthogonal Polynomial Trend 
Analysis and Wavelet decomposition 
(WOPTA) to investigate learning in a 
Mental Rotation task”. 4th Australian 
Cognitive Neuroscience Conference 
(ACNC), Melbourne, Australia (2013).



MBI, MCIN and MCRL Professional Contributions

MBI
Gary F Egan

International Board Representation

■ Governing Board Member, International Neuroinformatics Co- 
 ordinating Facility (INCF) Stockholm 
■ International Committee Representation 
■ Member, International Expert Review Panel, Human Brain Project,  
 Lausanne, Switzerland 
■ Member, International Neuroinformatics Co-ordinating Facility  
 (INCF) Training Committee  
■ Member, Australian Synchrotron International Synchrotron  
 Access Program (ISAP) Program Advisory Committee 
■ Member, International Program Committee of  
 NEUROTECHNIX 2013 
■ Member, Organising Committee, 3rd Pacific Rim Conference  
 on New Horizons in Human Brain Imaging (2013), Hawaii –  
 “New Horizons in Human Brain Imaging: A Focus on Genetic  
 Neuroimaging”

State Committee Representation

Member & Ambassador, Club Melbourne, State Government of 
Victoria

Editorial Positions

■ Associate Editor, Human Brain Mapping (impact factor 6.88  
 in 2013), Wiley Publishers, San Diego 
■ Member, Editorial Board, International Journal of Imaging  
 Systems and Technology, Wiley, USA 
■ Member, Editorial Board, Frontiers in Neuroscience, Frontiers  
 Research Foundation, Switzerland 
■ Member, Editorial Board, Journal of Neuroinformatics, Humana  
 Press, USA

Memberships

■ International Organisation for Human Brain Mapping (OHBM), USA 
■ International Society for Magnetic Resonance in Medicine  
 (ISMRM), USA  
■ Australian Neuroscience Society 
■ Society for Neuroscience (USA) 
■ International Society for Neurochemistry (ISN) 

Expert of National Standing

■ Member of Australian Research Council (ARC) College of Experts 
■ Member of NHMRC Assigners Academy

International Conference Organisation

■ Member, Planning and Program Committee, 4th Australasian  
 Cognitive Neuroscience Conference (ACNC 2013) Melbourne 2013

Research Symposia Organised

Convenor, INCF Victorian node Inaugural Neuroinformatics 
Symposium, Melbourne, February, 2013

Professional Development Training Courses Organised

■ Organiser, EMBL Australia PhD Course - Biomedical Imaging,  
 Melbourne, July, 2013 
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■ Organiser, IBRO Advanced Imaging Course, Melbourne, 30-31  
 January 2013

James Pearson

■ International Society of Heart Research 
■ High Blood Pressure Research Council of Australia 
■ American Physiological Society 
■ Member, Editorial Board, Clinical and Experimental  
 Pharmacology and Physiology 
■ Member, Editorial Board, Frontiers in Integrative Physiology

Sharna Jamadar

■ Review Editor, Frontiers in Psychology

MCIN
Murat Yücel

Professional Registrations

■ APS College of Clinical Neuropsychologists (CCN)  
■ APHRA endorsement in the clinical practise area of Clinical  
 Neuropsychology  
■ Australian Health Practioner Registration Agency (APHRA) -  
 #PSY0001122392 
■ Australian Psychological Society (APS) - #101770

Professional Affiliations

■ Member, International Drug Abuse Research Society (IDARS) 
■ Member, Asia-Pacific Society for Alcohol and Addiction  
 Research (APSAAR) 
■ Member, Biological Psychiatry Australia (BPA)  
■ Member, NHMRC - Research Translation Faculty (RTF) 
■ Member, Australian Neuroscience Society (ANS) 
■ Member, International College of Problems of Drug  
 Dependence (CPDD) 
■ Member, International Society for Magnetic Resonance in  
 Medicine (ISMRM) 
■ Member, New York Academy of Sciences (NYAS) 
■ Member, Australasian Society for Psychiatric Research (ASPR)

Honours and Awards

■ Monash Professorial Fellowship Award (MPF), in recognition of 
 international standing in the field.

Leadership Positions

■ Leader, ‘Addiction Neuroscience’ theme, School of Psychological 
  Sciences, Monash University 
■ Director, Monash Clinical and Imaging Neuroscience (MCIN)  
 Laboratory, Monash University 
■ Ambassador, Victorian Tall Poppy Campaign, Australian Institute  
 of Policy and Science (AIPS) 
■ Editorial Board Member, Neurosci Biobeh Rev2011-, Psychiatry  
 Res Neuroimag 2008-, The Open NeuroImag J 2009-

Peer-Review

■ Journals

 ¡ AMA Psychiatry, Am J Psychiatry, Br J Psychiatry,  
  Biol Psychiatry, Aust NZ J Psychiatry, Hum Br Mapp,  
  Neuropsychopharm, Neuroimage, Psychol Med, Biol  
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  Psychology, Brain, Addiction, Addiction Biol, Schiz  
  Bull, Schiz Res, Aust NZ J Psychiatry, Curr Biol, PlosOne,  
  Transl Psychiatry 

■ Grant Bodies

 ¡ National Health & Medical Research Council of Australia,  
  NHMRC; Australian Research Council, ARC; National  
  Institute  of Health, NIH (USA); Medical Research Council,  
  MRC (UK),  
  National Medical Research Council, NMRC (SING); ZonMW  
  (NETH); Health Review Board, HRB (IRE); Health Research  
  & Development, Ontario Mental Health Foundation (CAN)

■ Other

	 ¡ Invited Reviewer for NHMRC/ARC for >10 years, including  
  Deputy Chair role of the 2011 NHMRC (GRP-4d,  
  Neuroscience) & Panel Member in 2013 (GRP-4d,  
  Neuroscience). 
 ¡ Invited for media or expert commentary regarding new  
  study findings related to alcohol, drugs and biological  
  aspects of psychiatric disorders (>50 interviews to date for  
  print, radio and TV media). 
 ¡ Selection and participation in the 2013 Theo Murphy High  
  Flyers Think Tank ‘Inspiring smarter brain research in  
  Australia’, Australian Academy of Science.

Alex Fornito

■ Editorial Board, Biological Psychiatry 
■ Executive Council Member, Biological Psychiatry Australia 
■ Local Organising Committee, Annual Meeting of Biological  
 Psychiatry Australia 
■ Local Organising Committee, Annual Meeting of the Australasian  
 Society for Cognitive Neuroscience

MCRL
Naotsugu Tsuchiya

International Board Representation

■ Board member, Association for the scientific studies of  
 consciousness

International Conference Organisation

■ Scientific program committee, Association for the scientific  
 studies of consciousness

Research Symposia Organised

■ Tsuchiya, van Swinderen, Carter, (2014) “Consciousness - here,  
 there, everywhere? The prospects for panpsychism” a satellite  
 workshop for ASSC 18 Brisbane, Australia 
■ Tsuchiya, Price, Fornito, Egan (2014) “Integrative Brain Function  
 Workshop: Multi-modal approaches to understand brain functions”  
 Melbourne, Australia

Memberships

■ Association for the scientific studies of consciousness 
■ Australasian Cognitive Neuroscience Societies  
■ International Cognitive Neuroscience (ICON) 
■ Australian Neuroscience Society
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Abbreviations

3T 3 tesla 

AL Avoidance Learning

ANCS Australian Cognitive Neuroscience Society

ANDS Australian National Data Service

ARC Australian Research Council

ARMI Australian Regenerative Medicine Institute

ASPREE ASPirin in Reducing Events in the Elderly

AT2R Angiotensin-II type 2

BOLD Blood Oxygen Level Dependent

CSIRO Commonwealth Science and Industrial Research  
 Organisation

CT Computed Tomography

DaRIS Distributed and Reflective Information System

ECoG ElectroCorticoGraphy

EEG Electroencephalography

EMBL European Molecular Biology Laboratories

ENRU Experimental Neuropsychology Research Unit

EOG Electrooculography

FLECT Fluorescence Emission Computed Tomography

fMRI functional MRI

INCF International Neuroinformatics Coordinating Facility

MASSIVE Multi-modal Australian ScienceS Imaging and  
 Visualisation Environment

MBI Monash Biomedical Imaging 

MCIN Monash Clinical and Imaging Neuroscience

MCRL Monash Consciousness Research Laboratory

MRI Magnetic Resonance Imaging

NIF National Imaging Facility

OCD Obsessive Compulsive Disorder

PET Positron Emission Tomography

SPECT Single Photon Emission Computed Tomography

SPS School of Psychological Sciences

SWIFT semantic wavelet-induced frequency-tagging

TMS Transcranial magnetic stimulation

VBIC Victorian Biomedical Imaging Capability

VLSCI Victorian Life Sciences Computation Initiative

VPTN Victorian Platform Technologies Network
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