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About

ABOUT
4

The ARC Centre of Excellence for Integrative Brain
Function (CIBF) was established to address one
of the greatest scientific challenges of the 21st
century – understanding how the brain interacts
with the world. To achieve this aim the Centre’s
research program is integrating the research of
many of Australia’s leading scientists in the fields
of experimental and theoretical neuroscience,
neural modeling and neuroengineering. Led
by Monash University, the Centre includes
researchers from The University of Queensland,
The University of Melbourne, The University of
Sydney, Australian National University and The
University of New South Wales. CIBF investigators
are also based at the Queensland Institute
of Medical Research and 11 other partnering
institutions in Europe, Japan and the USA.
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The Centre’s research outcomes are aimed at
achieving major social and economic advances
through the development of new brain-based
technologies. Specifically, we are seeking to
understand how the brain integrates
information at multiple scales, from nerve cell
electrical and biochemical activity through
patterns of activity in large scale circuit
networks to yield complex behaviour in three
key integrative daily-life functions of attention,
prediction, and decision-making.

ABOUT

VISION
To address one of the greatest scientific challenges of the 21st century – understanding how the
brain interacts with the world, by focusing on the complex brain functions that underlie attention,
prediction and decision-making.

MISSION
The Centre’s researchers are studying the
relationship between brain activity and behaviour
at multiple spatial and temporal scales, to build
an integrated model of how attention, prediction
and decision-making occurs. This is being
accomplished by a research program based on
four interconnected themes: Cells and Synapses,
Neural Circuits, Brain Systems, and Models and
Technologies. The ambitious aim of the Centre,
to understand the complexity of integrative brain
function, requires fundamental investigations into
the principles of brain structure and function.
We are developing predictive models of brain
processes for the development of novel neural
technologies for patentable devices and software.
We are fostering a community of scholars by
mentoring future research leaders skilled in
multi-disciplinary approaches that are melding
neuroscience, physics, and engineering. Multipronged, multi-disciplinary approaches have the
ability to capture the enormous scientific impact
of understanding the integrative functions of the
brain, and ensure that Australians benefit from the
rapid advances being made in neurotechnologies.

Knowing how the activity of brain cells mediates
the way we interact with the world creates
tremendous possibilities. We can imagine
practical vehicles controlled by thought, machinebrain interfaces to enhance our natural senses,
technologies for accelerated learning, portable
instruments for diagnosing brain diseases, and
biomimetic robots. The Centre has formed a
critical mass of Australian brain researchers
with a deep knowledge of brain anatomy
and physiology, neuronal networks, neural
circuits, brain systems, human behaviour, and
neurotechnologies. The Centre’s establishment
is now leading the Australian effort in this new
field of knowledge, is training a new generation
of multidisciplinary leaders of brain research, and
building and strengthening our links to the world’s
best brain research teams.
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Highlights

HIGHLIGHTS
CI Greg Stuart publishes review in
Nature Neuroscience, summarising sixty
years of research into the integration of
synaptic inputs in the brain.

Cairns all Centre meeting In August, 2015 all CIBF
board members, chief
investigators, researchers,
students, fellows, staff and
coordinators were invited to
Centre’s first annual General
and Scientific Meeting

6
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The first book published with support
from CIBF funding, “MRI/DTI Atlas
of the Rat Brain” was published by CI
George Paxinos, AI Charles Watson and
PI Allan Johnson.

ECR Workshop – The first
ECR focused event was held
to promote networking and
collaboration across CIBF nodes.

Zap My Brain was so well received in
Melbourne, that it was taken “on the
road” and held in Brisbane, and will be
held in Sydney in 2016.

Prato meeting – A joint science meeting with the EU
funded Human Brain Project promoted collaborative
research efforts between the two organisations, with
data-sharing prototypes currently under development.

Primary and secondary school programs Students from primary and secondary
schools embarked on visits to the CIBF
Central node to explore the career as a
research scientist.

The Brain Dialogue is utilising social media
to share neuroscience ideas and events
with the global community. A Facebook
page has been established and The Brain
Dialogue’s Twitter feed has nearly tripled
its followers since 2014.

International engagement – 2015 saw the
development of strong research ties with
over 100 International institutions spanning
25 countries.

CIBF ANNUAL REPORT 2015

7

Message from the
Director

MESSAGE FROM THE DIRECTOR

During the past twelve months, the Australian
Research Council Centre of Excellence for
Integrative Brain Function (CIBF) has undertaken
exciting research towards our goal to help
understand how the brain interacts with the world.
Our research has resulted in advances in brain
atlases, which have contributed to an improved
understanding of attentional processing in the
parahippocampal cortex; predictive coding in the
ventromedial prefrontal cortex and hippocampal
circuit; and how the rodent brain processes
and makes decisions associated with choice
uncertainty that lead to different rewards.
CIBF Brain Systems researchers have investigated
how sub-regions of the parahippocampal cortex
differentially activate for visual scene identification
and assigning context to objects. A brain imaging
study by CIBF investigator Jason Mattingley
discovered that the parahippocampal cortex
actually performs both functions but in different
sub-regions. The results reveal how the brain
processes information about objects and scenes
to make sense of incoming visual information.
Predictive coding is a theory that proposes
that the brain makes predictions about what
those sensory inputs will be, based on past
experience and the actual inputs. Using
magnetoencephalography (MEG), CIBF
investigator Marta Garrido recently discovered
a new circuit that is part of the brain’s predictive
coding machinery.
Research in the Neural Circuits theme has studied
how in primates, information from the eyes may
be sent not only to the visual cortex to enable
stereoscopic vision, but also directly into deeper
brain circuits that regulate attention and emotion.
CIBF investigator Paul Martin and his team have
discovered a new type of brain cell that suggests
that human and other primates retain a visual
pathway that traces back to the primitive systems
of vertebrates such as fish and frogs.

8
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CIBF investigator Marcello Rosa and his team
have traced nerve cell connections from the
brain’s cognitive centres to the motor control
regions. They found that region 6DR connects to
the visual system via the prefrontal cortex and may
be associated with decision making, whilst region
6DC has numerous connections to the primary
motor cortex that controls voluntary movement.
CIBF researchers have used new 3D imaging
techniques including CLARITY (Clear lipidexchanged acrylamide-hybridized rigid imaging/
immunostaining/in-situ hybridization-compatible
tissue hydrogel), to trace individual nerve cell
projections between the brain and the spinal cord
of the mouse. Led by CIBF investigator George
Paxinos, the team focused on axons extending
between regions of the spinal cord and the
hind brain that process information affecting
movement and balance.
The decision-making research program has
studied how survival hinges on good decision
making. CIBF investigator Ehsan Arabzadeh and
his team studied what happens before and then
immediately after a specific choice in rats. The
team is now examining confidence in decisionmaking in other species including humans.
CIBF investigators George Paxinos and Charles
Watson recently published the MRI/DTI Atlas of
the Rat Brain, the definitive collection of highcontrast maps to navigate the rat brain at high
resolution.
I am excited and enthusiastic about the next
experiments and developments in each of these
research projects.
In 2015 we strengthened our commitment to
foster the next generation of brain researchers,
through the establishment of our Early Career
Researcher (ECR) committee and associated
activities. We have undertaken brain-related
activities in both primary and secondary
schools and I look forward to growing these
initiatives in 2016.

In 2015 the Advisory Board continued to provide
invaluable strategic direction and advice
regarding the Centre’s work. We are grateful for
the level of engagement of each of our Board
members and for the commitment they have
made to help the Centre achieve its vision.
The CIBF management team is comprised of a
Central theme located at Monash University and
node administrators in each of our collaborating
organisations around Australia. The team has
worked tirelessly to facilitate the Centre’s
research and other activities, and I would like to
thank them for their efforts.

MESSAGE FROM THE DIRECTOR

The Brain Dialogue has continued throughout
2015 to disseminate findings from brain research
to the public, and we are particularly proud of the
activities undertaken in this space. Public events in
Melbourne and Brisbane entitled “Zap My Brain”
explained the research use of brain stimulation
technologies, and explored the regulatory
issues and public awareness associated with the
emerging use of brain stimulation devices.

During 2015 a number of significant advances
were made in our understanding of how the
brain interacts with the world. I look forward to
continuing to work with the outstanding CIBF
team of brain researchers, managers and node
administrators who I know are committed to the
Centre achieving internationally recognised brain
research and societal impact. I hope you share in
our enthusiasm as you read about some of the
CIBF activities over the last twelve months.

Professor Gary Egan
Director, CIBF
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Message from the
Chair

MESSAGE FROM THE CHAIR

Throughout the last twelve months I have
continued to be impressed by the tenacity and
ambition of CIBF’s researchers and their exciting
research program. Prof Egan’s leadership has
ensured that the opportunities associated with a
large, multi-disciplinary and multi-organisational
research team are captured, and the operational
challenges are being professionally managed.
The Centre’s multidisciplinary publications are
already demonstrating the important advances
being achieved in brain research which would not
have been possible for one discipline or institution
working in isolation. In line with the current
emphasis on innovation and on links between
academe and industry, the Centre is alert to the
translational potential of our discoveries and
technological advances.
In August 2015, I had the opportunity to attend
CIBF’s first Annual General and Scientific meeting,
where CIBF research and other programs were
presented. I was particularly impressed by
the research results achieved to date and the
enthusiasm and collegiality across the research
disciplines and programs.
I am delighted to be the Chair of the CIBF
Advisory Board and I am grateful for the
knowledge and expertise that each Advisory
Board member brings to the board. The board
members ensure we are aware of key international
developments, and strengthen our interactions
and opportunities with government and industry.
Their commitment is demonstrated by their
willingness to travel long distances to CIBF
meetings and to join both late night or early
morning video conferences. In 2015 the Board
members included Prof Lyn Beazley, Dr Amanda
Caples, Prof John Funder, Prof David van Essen,
Prof Ulf Eysel, Dr Allan Jones and Prof Gary Egan.

10
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The Board has made important recommendations
regarding CIBF research, education and Brain
Dialogue programs, which have significantly
strengthened the programs. The Board’s
advice regarding communications between
and techniques to engage researchers in large
research initiatives has been particularly important
as the Centre’s research projects develop.

Prof Lyn Beazley
Chair, CIBF Advisory Board

Organisation and
Management

CENTRE STRUCTURE
functions underlying our capabilities of attention,
prediction and decision-making.
The Australian Research Council (ARC)
provides significant funding that, combined
with contributions from the Administering,
Collaborating and Partner Organisations, allows
CIBF to realise its vision.

CIBF participating
organisations

Funding Organisation
Australian Research Council

ORGANISATION AND MANAGEMENT

CIBF was established in 2014, and is a partnership
between Monash University (the Administering
Organisation) and five additional Australian
universities (Collaborating Organisations).
Researchers from these universities work with a
further eleven organisations within Australia and
globally, referred to as Partner Organisations,
to understand how the brain interacts with the
world, and specifically address the complex brain

Funding Agreement

Administering Organisation
Monash University

Collaborative Agreement

Collaborating Organisations
University of
Queensland

University of New
South Wales

Australian National
University

University of
Sydney

University of
Melbourne

Partner Agreement

Partner Organisations
Human Brain Project
(Switzerland)

International
Neuroscience
Coordinating Facility
(Sweden)

Queensland Institute of
Medical Research

Riken
(Japan)

Cold Spring Harbour
(USA)

National Institute of
Medical Research
(UK)

National Institute of
Health and Medical
Research (France)

International School
of Advanced Studies
(Italy)

Weill Cornell
(USA)

National Institute of
Mental Health
(USA)

New York University
(USA)

Duke
(USA)
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GOVERNANCE
ORGANISATION AND MANAGEMENT

The CIBF Advisory Board provides strategic
direction and advice regarding all aspects of the
Centre’s activities, and is comprised of Australian
and international members of the neuroscience
and broader research community. The CIBF
Executive Committee provides management

CIBF governance
structure

of CIBF, with actions and initiatives developed
and implemented by the CIBF Management
and Administration Team. Centre Co-ordinators
provide guidance in key program areas.

Australian Research Council
Advisory Board
Director

Executive Committee

Administrative Team
Coordinators

Research
Activities

12
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Non-research and
administrative
activities

ORGANISATION AND MANAGEMENT

ADVISORY BOARD

•

The Advisory Board provides strategic advice
to the Director, regarding CIBF’s research
and non-research activities. It meets twice
per year – once in person and a second time
via video or teleconference. Members have
significant experience in large multi-organisation
collaborations as well as international
neuroscience activities, industry, and government
engagement. Board members are invited
to join key scientific meetings via video or
teleconference, or in person for Australian Board
members.
• Prof Lyn Beazley (Chair, Past Chief Scientist of
Western Australia)
• Dr Amanda Caples (Deputy Secretary, Sector
Development and Programs at Department
of Economic Development, Jobs, Transport
and Resources, Victorian State Government)

Prof John Funder (Senior Fellow, Hudson
Institute of Medical Research)
• Prof David van Essen (Director, Human
Connectome Project)
• Prof Ulf Eysel (Principal Investigator,
Department of Neurophysiology, Ruhr
University, Bochum, Germany)
• Dr Allan Jones (CEO, Allen Brain Institute,
Seattle, USA)
• Prof Gary Egan (CIBF Director, Monash
University)
Administrative support for the Advisory Board is
provided by
• Dr Lisa Hutton (CIBF Manager, Board
Secretary)
• Ms Vicki McAuliffe (CIBF Administrator,
Secretariat to the Advisory Board)

Prof Lyn Beazley
Chair
Past Chief Scientist of
Western Australia

Dr Amanda Caples
Deputy Secretary
Sector Development
and Programs at
Department of
Economic Development,
Jobs, Transport and
Resources, Victorian State
Government

Prof John Funder
Senior Fellow
Hudson Institute of
Medical Research

Prof David van Essen
Director
Human Connectome
Project

Prof Ulf Eysel
Principal Investigator
Department of
Nueropsychology, Ruhr
University, Bochum,
Germany

Dr Allen Jones
CEO
Allen Brain Institute,
Seattle, USA

Prof Gary Egan
CIBF Director
Monash University
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ORGANISATION AND MANAGEMENT

SENIOR LEADERSHIP

ADMINISTRATIVE TEAM

Professor Gary Egan is the CIBF Director, and in
association with Professor Marcello Rosa (Deputy
Director), oversees CIBF operations. Prof Egan
has played a key role in the development of
industry engagement activities, and will continue
to do so in 2016 and beyond. Prof Rosa has been
instrumental in the development of international
collaborations and partnerships.

The Director and the Executive Committee are
supported by the Administrative Team to conduct
and communicate CIBF’s day-to-day research,
and other activities including administration.
The Administrative Team meets monthly to plan
and conduct activities across the Collaborating
Organisations.
• Dr Lisa Hutton (Manager)
• Ms Vicki McAuliffe (Central Theme
Administrator)
• Ms Jessica Despard (Central Theme
Administrator)
• Dr Elizabeth Paton (Brain Dialogue and
Education Officer)
• Ms Cill Gross (Node Administrator,
University of Melbourne)
• Ms Danielle Ursino (Node Administrator,
Australian National University)
• Ms Cindy Guy (Node Administrator, Sydney
University)
• Dr Emma Schofield (Node Administrator,
University of New South Wales)
• Ms Roxanne Jemison (Node Administrator,
University of Queensland)

In 2015, the Advisory Board and Executive
Committee moved to appoint Professor Jason
Mattingley to the position of Associate Director.
Prof Mattingley acts as an alternate for Prof Rosa
as required, and is particularly involved in the
oversight and development of key initiatives in the
Education and Training Program.

EXECUTIVE COMMITTEE
The Executive Committee oversees CIBF
operations. In 2015, the Executive Committee
met monthly to ensure progress of key CIBF
initiatives. The Executive Committee comprises
representatives from each of the thematic areas
of research, each Collaborating Institution, and
senior CIBF personnel. In 2015, the Executive
Committee comprised:
• Prof Gary Egan (CIBF Director, Monash
University)
• Prof Marcello Rosa (CIBF Deputy Director,
Monash University)
• Dr Lisa Hutton (CIBF Manager)
• Prof Jason Mattingley (Brain Systems,
University of Queensland)
• Prof Pankaj Sah (Neural Circuits, University of
Queensland)
• Prof Greg Stuart (Cells and Synapses,
Australian National University)
• Prof Peter Robinson (Models and
Technologies, University of Sydney)
• Prof Michael Ibbotson (University of
Melbourne)
• Prof George Paxinos (University of New
South Wales)
A quorum is present at these meetings when at
least four of the six collaborating organisations are
present.
Administrative support for the Executive
Committee is provided by:
• Ms Vicki McAuliffe (CIBF Administrator,
Committee Secretary)

14

CIBF ANNUAL REPORT 2015

The Central team members, based at Monash
University meet weekly to oversee the ongoing
day-to-day operations of CIBF.

SUPPORT PROGRAMS
There are also a series of coordinators and
leaders responsible for a number of non-research
programs, covering:
• Neuroinformatics
Dr Wojtek Goscinski
Dr Pulin Gong
• Industry
Prof Gary Egan
• Knowledge Sharing (The program of activities
to achieve this is called The Brain Dialogue)
Dr Rachel Nowak
• Education
Prof Ramesh Rajan
Prof Jason Mattingley
• Equity
Prof Sarah Dunlop
• Ethics and Society
Prof Jakob Howhy

Australian Research Council (Funding body)

CIBF organisational
structure

Advisory Board

Centre Administration

CIBF Director

CIBF
Manager

Centre
Researchers

CIBF
Secretariat

Chief
Investigators

Computation

Partner
Investigators
Associate
Investigators
Centre Fellows
(Post Docs)

Centre
Coordinators

Industry

Research Nodes
Monash University

University of
Melbourne

University of
Sydney

University of New
South Wales

Australian National
University

University of
Queensland

Brain Dialogue
Director

ORGANISATION AND MANAGEMENT

CIBF Deputy
Director

Education

Centre
Scholars
(PhD Students)

Equity

Research Themes
Cells

Circuits

Systems

Models

Neurophilosophy

Brain Functions
Attention

EARLY CAREER RESEARCHER
COMMITTEE
In 2015, an ECR committee was established to
oversee the ECR programs and initiatives. The
committee was formed after self-nomination
of candidates, and where there was more than
one candidate for a given state, CIBF ECRs in
attendance at the ECR Forum in August 2015

Prediction

Decision

took a vote. The ECR committee meets monthly
and reports to the Executive Committee twice per
year. The inaugural representatives on the ECR
committee are:
• QLD: Ms Jessica McFadyen
• NSW: Dr Sammy Lee
• ACT: Dr Ehsan Kheradpezhouh
• VIC: Dr Bryan Paton (Chairperson)
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Research

RESEARCH

The research Program of the Centre involves
integration of research across different levels
of experimental and theoretical neuroscience.
The Centre focuses on and supports research
that combines two or more of the themes, with
particular emphasis on the integration of results
with theoretical models to drive new experiments
and the generation of new technologies. Within
this framework, we use our combined expertise to
investigate the following three integrative brain
functions: the neural basis of attention, prediction
(or predictive coding), and decision-making.
CIBF researchers are investigating the relationship
between brain activity and behaviour at multiple
spatial and temporal scales, leading to an
integrated model of how attention, prediction
and decision-making occurs in the brain. This
goal is being accomplished through a program

of research that is based on the Centre’s four
interconnected themes: Cells and Synapses,
Neural Circuits, Brain Systems, and Models
and Technologies. Understanding how electrical
and biochemical activity is coordinated across
brain regions and across time is providing
exciting new insights into the three key
integrative functions that underpin adaptive
behaviour. These integrative functions depend
on selectively collecting accurate sensory
information, and weighing this up based on
experience and memory. We are probing these
integrative brain functions non-invasively in
humans and in parallel through experimental
studies in animal models.

BRAIN SYSTEMS FOR ATTENTION AND PREDICTION
The Brain Systems researchers are studying
simple behaviours such as shifting of visual
attention, prediction of movement trajectories,
and perceptual decisions on discrete sensory
events. In humans, these tasks are being studied
in functional Magnetic Resonance Imaging (fMRI)
and stimulation experiments, whilst in rodents
and nonhuman primates they are being examined
using single and multi-channel electrode-array
recordings from individual brain cells and
extended cortical regions.
CIBF researchers at the Queensland Brain
Institute (QBI) have identified sub-regions of the
parahippocampal cortex shown to differentially
activate for visual scene identification and the
assignment of context to objects. They have also

16
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reported that spatial perception is not symmetrical
in the brain but instead that damage to the brain’s
right side can be more harmful than damage to
the left for spatial perception.
Identifying the components of a new brain circuit
in humans that detects the unexpected when
predictions go wrong, has been another important
finding by researchers at the University of
Queensland. In parallel, CIBF researchers from the
University of Melbourne have commenced highly
innovative experiments using visual stimuli in a
murine model to test the predictions of predictive
coding as a theory of integrative brain function.
Further details of these experiments and recent
findings are described below.

The parahippocampal cortex: sub-regions of the
parahippocampal cortex differentially activate for visual
scene identification and assigning context to objects (CI
Mattingley)

Predictive coding as a theory of integrative brain function
(CIs Ibbotson & Breakspear; Fellows Meffin & Cloherty)
The theory of predictive coding suggests that a central goal
of the sensory brain is to discern the causes underlying the
raw sensory input at the periphery. The notion of causes
giving rise to sensory input is captured quantitatively by
a generative model, which describes the probability that
a set of causes gives rise to the sensory data. The neural
instantiation of the theory of predictive coding maps the
hierarchy of a generative model for sensory data onto the
hierarchy of consecutive areas in a sensory pathway. In vision
the hierarchy corresponds to the retina, lateral geniculate
nucleus (LGN), and multiple cortical areas.
At each stage in the hierarchy, models of predictive
coding involve at least two main populations of neurons,
which are often broken down into further subpopulations.
One population uses descending projections to predict

Asymmetrical brains: why damage to the brain’s right side
can be more harmful than damage to the left for spatial
perception (CIs Garrido & Mattingley)
Spatial neglect is a condition where the brain ignores
objects and sounds on one side of the body, and is far more
common and severe following damage to the right posterior
side of the brain rather than the left. The asymmetrical
function of the brain has puzzled neuroscientists for
decades. One theory of the brain’s asymmetry postulates
that the left hemisphere of the brain gets visual and auditory
input from the right side of the body, while the right
hemisphere gets inputs from both sides. Because the right
side is carrying more of the brain’s processing load, when it
is damaged the outcome is worse. CIBF investigator Marta
Garrido and her colleagues recorded brain activity in healthy
people as they responded to sounds from their left and
right sides using electroencephalography (EEG) to monitor

Baumann O & Mattingley JB (2016). Functional organization
of the parahippocampal cortex: dissociable roles for context
representations and the perception of visual scenes”.
Journal of Neuroscience, 36:2536-42.

RESEARCH

The parahippocampal cortex is located deep in the brain
and has been thought to play a role either in recognising
visual scenes or in assigning context to objects. Recently, a
brain imaging study by CIBF investigator Jason Mattingley
discovered that the parahippocampal cortex actually
performs both functions but in different sub-regions.
High-resolution fMRI scans identified more activity in the
posterior region of the parahippocampal cortex for visual

scene identification, and more activity in the anterior region
of the parahippocampal cortex when assigning context to
an object. The results give a clearer picture of how the brain
analyses and stores information about objects and scenes
to make sense of incoming visual information. Mattingley
and colleagues are currently investigating whether different
sub-regions of the parahippocampal cortex differentially
activate to other types of contextual information, such as
the emotional significance of an object or scene.

the hidden causes at the previous level in the hierarchy.
A second population conveys an error in the ascending
direction, between the local estimate of the cause, and a
top-down estimate of the prediction. The network
attempts to minimise the error conveyed by the afferent
projections, which mathematically, leads to defined rules
for both neural dynamics and the learning of network
parameters. This learning is based on the statistics of
sensory input, for example the presentation of natural
scenes in the visual system.
The predictive coding hypothesis of the canonical
microcircuit is being investigated in the visual system. The
properties of a large ensemble of neurons are measured
and evaluated against the properties for neural populations
in the models. In parallel, computational modeling is being
undertaken to bridge the gap between classic Bayesianbased models of predictive coding and biophysical models
of neuronal activity.

rapid changes in electrical activity across the scalp. Their
findings suggest that the theory was correct. Garrido and
her colleagues also used mathematical modeling to map
the EEG activity onto discrete parts of the brain to confirm
the theory.
Dietz MJ, Friston KJ, Mattingley JB, Roepstorff A, Garrido
MI (2014). Effective Connectivity Reveals Right-Hemisphere
Dominance in Audiospatial Perception: Implications
for Models of Spatial Neglect. Journal of Neuroscience
34:5003–5011.
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When predictions go wrong: a new brain circuit that
detects the unexpected (CI Garrido)
The brain is constantly dealing with extraordinary volumes
of incoming data from the senses; by some estimates it
faces as much as 11 million bits per second of incoming
information. One explanation for this feat is that the brain
is an efficient learning and prediction machine. Rather than
going to the trouble of processing each bit of incoming
data, the clever brain hones in on the differences between
its predictions about what those sensory inputs will be,
based on past experience and the actual inputs. The stillmysterious process behind this ability is termed “predictive
coding.” CIBF investigator Marta Garrido has discovered
a new circuit that is part of the brain’s predictive coding
machinery using MEG.
Subjects watched a series of stimuli that were presented in
either a predictable order (eg. ABCD), or in a mismatched
order where two stimuli were transposed (eg. ABDC), or
in an entirely random order (eg. CADB). Her team found
that in response to the mismatch order, the ventromedial
prefrontal cortex (vmPFC) and the hippocampus showed
slow brain activity (called theta wave firing) that indicated a

Brain connectivity responses to surprising events
(CI Garrido)
The human brain can efficiently and speedily identify
unexpected stimuli by rapidly shifting attention continuously
and subconsciously to the salient features of stimuli. The
ability to spot the unexpected, termed mismatch negativity,
can be measured as changes in brain electrical activity,
mostly in response to visual and auditory cues, although also
with olfactory and somatosensory cues. Unexpected sounds
in a sequence of identical tones change the pattern and
frequency of EEG recordings between the auditory cortices
which receive sound input from the ears, the temporal lobes
which process sound, and the frontal lobes that are involved
in cognitive processes including decision making.
CIBF investigator Marta Garrido and her colleagues used
EEG to measure neural responses to unexpected sounds
in young and elderly subjects. Whilst the reaction times
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circuit between these two brain regions. However, the circuit
was not activated by either the randomly or predictably
presented stimuli. Furthermore, the vmPFC predictive
coding activity appears to drive the hippocampal activity,
rather than the other way around as previously thought.
The hippocampus plays a fundamental role in memory and
was already known to play a role in detecting prediction
violations. But the vmPFC had not previously been identified
as a key brain region in the detection of prediction
violations. Garrido and her colleagues are now investigating
whether the vmPFC-hippocampal circuit activity in response
to unexpected events changes under different attentional
loads.
Garrido MI, Barnes G, Kumaran D, Maguire E, Dolan R
(2015). Ventromedial prefrontal cortex drives hippocampal
theta oscillations induced by mismatch computations.
Neuroimage, 120:362-70.

for the older subjects was the same as for young subjects,
the older adults had less change in activity in the frontal
lobe in response to tone changes. One explanation is
that the brains of older people process the information as
efficiently as young people, albeit differently. An alternative
explanation is that the age-related impairment may lead to
slower reaction times for more complex surprise events.
Cooray GK, Garrido MI, Hyllienmark L, Brismar T (2014).
Modelling of mismatch negativity indicates age related
impairment of cortical dynamics in frontal regions. Clinical
Neurophysiology 125:1774-82.

NEURAL CIRCUITS IN ATTENTION AND PREDICTION
attentional circuits in the brain. Taken together
these similarities between the visual system of the
marmoset monkey brain and the human brain are
leading to a better understanding of cognition
and vision.
The brain circuits for integration and conversion of
sensory information and motivation into an action
plan for movement have recently been identified
by researchers at Monash University. Additionally,
researchers from QBI have determined the
neuronal connections between the
hippocampus, medial prefrontal cortex and
the basolateral amygdala, and have identified
neural circuits that mediate fear, learning and
extinction. These advances are collectively
enhancing our understanding of the mechanisms
by which these emotions impact on higher
integrative brain functions.

RESEARCH

Researchers in the Neural Circuits theme are
studying activity in the underlying neural circuits
using recordings from multiple brain sites in awake
behaving animals. The recordings are leading to
new models of how specific brain centres drive
behaviour in the context of attention, prediction,
and decision-making processes, and are providing
new information on the activity of neural networks
in rodents and non-human primates. Researchers
at Monash University have examined how
neuroplasticity in the visual pathways enables new
functional circuits to be formed in the developing
primate brain. In a parallel study also in the
non-human primate (marmoset monkey) brain,
University of Sydney researchers have identified
how primitive visual pathways combined with
stereo vision may be a key that enables humans
and other primates to quickly visually identify
danger in their environment.
Another highly innovative experiment at the
University of Sydney used novel signal processing
analytical techniques for multi-electrode array
recordings from thalamocortical loops to identify
a potential mechanism of predictive coding in

Pathways to vision: neuroplasticity enables new functional
circuits to be formed in the developing brain (CI Egan &
CCR Bourne)

for the transmission of visual information that is used for
conscious vision, whilst the secondary pathway becomes
hardwired for subconscious motion perception.

Information from the eyes is transmitted to the visual
cortices via the LGN in the thalamus. Recently a team led by
Contributing Researcher James Bourne and CIBF Director
Gary Egan discovered a secondary pathway through the
pulvinar that the immature brain can use to compensate
for brain damage. The team used a novel combination of
brain imaging techniques including diffusion MRI to map
the connections between brain cells and change following
injury. The ability to switch to the secondary pathway could
be one explanation for why certain types of brain damage
cause permanent blind spots in adults, but not in children.
The researchers also found that as the brain matures, the
preferred pathway through the LGN becomes hardwired

Warner CE, Kwan WC, Wright D, Johnston LA, Egan GF,
Bourne JA (2015). Preservation of vision by the pulvinar
following early life primary visual cortex lesions, Curr Biol.
25:1-11.

Visual Signal processing in thalamocortical loops &
predictive coding in attentional circuits (CIs Martin &
Grunert; AI Gong)

turbulence are being applied to
LGN recordings for cross correlation with recordings from
cortical areas (V1 and MT). The current analyses are
investigating differential connections of LGN to V1 and
MT. The team’s ultimate goal is three- and four-dimensional
analysis of neural spike timing across these subcortical
and cortical areas.

Array recordings of thalamic reticular nucleus and LGN
are being examined for long temporal correlation effects.
Analytical methodologies adapted from physics studies of
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Binocular vision: stereo vision combined with primitive
visual pathways enable humans and other primates to
quickly spot danger (CI Martin)
In primates, information from the eyes may not only be
sent to the visual cortex for the complex processing that
allows stereoscopic vision, but also directly into deeper
brain circuits that regulate attention and emotion. CIBF
investigator Paul Martin and his team have discovered a
new type of brain cell that suggests that human and other
primates retain a visual pathway that traces back to the
primitive systems of vertebrates, such as fish and frogs.
Martin and colleagues speculated that primates have the
best of all possible visual worlds: full stereovision and the
ability to quickly spot and respond to danger. The primate
visual system generates 3-D images by having two forwardfacing eyes that capture the same view from slightly different
angles, and visual pathways that keep information from each
eye separate until it reaches the brain’s visual cortices where
the two views of the same scene are processed to create
3-D vision. Conversely, rodents for example have eyes on

Neural circuits that mediate fear, learning and extinction
(CI Sah & Fellow Marek)
In fear conditioning, an emotionally neutral stimulus known
as the conditioned stimulus (CS), such as a light or tone,
is temporally paired with an aversive stimulus called the
unconditioned stimulus (US), typically a footshock. Following
a small number of pairings, subjects form an association
between the CS and US, and learn to respond to the CS
with an avoidance response, the conditioned response
(CR). This learnt response is rapidly acquired and is long
lasting due to the storage of fear-related memory. However,
subsequent presentations of the CS that are not paired
with the US can break this association and lead to a gradual
reduction of the CR through a process known as extinction.
It is well established that extinction is not an erasure of the
previously learnt memory, but new learning in which the
previously learnt association between the CS and the US is
broken.
Interestingly, unlike fear learning, extinction is context
dependent. That is, the association between the CS and
US is only dissociated in the context in which the CS was
repeatedly presented. Thus, on hearing the CS, subjects
have to attend to the CS and the environment they are,
predict whether they expect an aversive stimulus, and
decide how to appropriately respond to the stimulus.
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each side of their head that scan different fields of view and
produce only poor stereovision.
In both primates and rodents signals from the two eyes
enter the brain via the LGN. Martin and his team identified
a subset of cells between the main LGN layers in marmoset
monkeys that fire in response to inputs from both eyes. CIBF
PhD scholar Natalie Zeater performed the experiments to
confirm that the properties and connections of these “twoeye” cells resemble cells in the rodent LGN. In rodents the
cells project into the amygdala, a sub-cortical brain area
that processes emotion and fear responses. The cells also
project into areas that play a role in an animal’s ability to
identify salient events in its environment, such as a predator
or prey, and make the brain more attentive to these
important visual cues.
Zeater N, Cheong SK, Solomon SG, Dreher B, Martin PR
(2015). Binocular visual responses in the primate lateral
geniculate nucleus. Current Biology.

Lesion and stimulation experiments have established that
three key brain regions participate in fear extinction: the
hippocampus, medial prefrontal cortex (mPFC) and the
amygdala.
This project aims to understand the connections between
the hippocampus, mPFC and basolateral amygdala (BLA)
that mediate fear learning, using optogenetics coupled with
in vitro slice recordings. Wild type and transgenic mouse
lines are used to identify and selectively target pyramidal
neurons and particular interneurons.
To understand connections between these regions,
Adeno-associated virus or Lentivirus are used to express
channelrhodopsin and fluorescent markers in defined
neurons. Virus is injected into the relevant areas for
expression and transport of channelrhodopsin to the
terminals. Brain slices are then prepared and recordings
made from pyramidal neurons and interneurons, and light
used to stimulate afferents. For behavioural studies, optical
fibres are implanted in different brain regions to activate
selected neurons to understand their role in fear learning or
extinction.
Strobel C, Marek R, Gooch H, Sullivan RK, Sah P (2015).
Prefrontal and auditory input to intercalated neurons in the
amygdala. Cell Reports, 10:1435-1442.

Similarities between the visual system of the marmoset
monkey and human lead to a better understanding of
cognition and vision (CI Rosa)

Brain circuits for movement: sensory information and
motivation are converted into an action plan (CI Rosa; AI
Bakola & CCR Reser)
CIBF researcher Marcello Rosa and his team have traced
nerve cell connections from the brain’s cognitive centres
to the motor centres. By tracing these fine connections,
the team has inferred the likely function of two regions of
the premotor cortex in the front part of the brain. They
found that region 6DR connects to the visual system via the
prefrontal cortex, which is responsible for complex thoughts
such as decision making. 6DR also connected to regions
that are suspected to relay information about internal
states and motivations. The other region called 6DC has
numerous connections to the primary motor cortex that
controls voluntary movement. The team also found many
connections between regions 6DR and 6DC.

Human reaction times are longer for blue objects because
signals from red and green objects are transmitted to the
brain faster (CI Martin & Fellow Pietersen)
Our brain is responsible for assigning colour to the images
that our eyes see. It does this by bringing signals from three
different colour receptors in the eyes together with streams
of information about shape and movement. CIBF chief
investigator Paul Martin together with CIBF fellow Alexander
Pietersen found that blue nerve signals move more slowly
from the eye to the brain than red and green signals, and
although colour assignment occurs mainly in the visual
cortex, the thalamus also plays a significant role. Direct
recordings from the thalamus showed that the processing of
blue colour signals from the eyes started later than for other
colours. The time lag suggests that the blue signal may be

Solomon SG & Rosa MGP (2014). A simpler primate brain:
the visual system of the marmoset monkey. Frontiers in
Neural Circuits 8, 96.

RESEARCH

Human evolution has driven the emergence of a
sophisticated visual system, which we share with most
other primates. Our visual brain enables us to understand,
differentiate, and remember objects in a complex and
messy external world. This ability is key to characteristically
human behaviours such as reading. Our enhanced visual
systems relies on specific brain structures and patterns
of connections that we share with the marmoset (a ratsized monkey from South America). Studying the visual
system of the marmoset provides an efficient way to gain
insight into human cognition and health. Marmosets also

have less varied brain anatomy, which makes it easier to
study the visual system, and reach adulthood much faster
than other monkey species. Researchers are developing
new-generation online atlases of the marmoset brain,
incorporating information about anatomy, cellular
connectivity, gene activity and electrophysiology.

This evidence supports the hypothesis that 6DR and
6DC form a communication bridge in the brain and carry
information from the cognitive centres to the motor
centres. Specifically region 6DR receives sensory inputs
and internal motivations, a plan of action is forwarded to
region 6DC where the precise movements are determined,
and instructions are sent to the primary motor cortex to
implement them. The research to map neural connections
is continuing with the ultimate long-term aim being a
complete map of the connections in the brain called the
Connectome.
Burman KJ, Bakola S, Richardson KE, Reser DH, Rosa MGP
(2014). Patterns of afferent input to the caudal and rostral
areas of the dorsal premotor cortex (6DC and 6DR) in the
marmoset monkey. Journal of Comparative Neurology.

transmitted by more primitive and slower nerve pathways.
The key question posed by this research is how does the
brain process latency, or the timing discrepancies between
multiple signals that must somehow be brought together
into seamless consciousness. The CIBF research team is
currently exploring interactions between the visual thalamus
and the visual cortex to find the answer.
ANJ Pietersen, SK Cheong, SG Solomon, C Tailby, PR
Martin (2015). Temporal response properties of koniocellular
(blue-on and blue-off) cells in marmoset lateral geniculate
nucleus. Journal of Neurophysiology 112:1421-1438.
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NEURAL CIRCUITS IN DECISION MAKING
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The neural mechanisms of decision-making are
being studied using a number of different but
closely related studies. Our focus on simple
sensory decision-making involves detection and
discrimination of stimuli arriving from one or
multiple sensory modalities using well-established
animal models for sensory decision-making. Based
on a detailed knowledge of the circuitry of primary
sensory areas and our ability to record neuronal
population activity during behaviour is allowing
CIBF researchers to establish how sensory
representations formed in the brain are “read
out” to generate the appropriate integrative
behaviours.
Unified Neural Models for Attention, Prediction, and
Decision (CIs Robinson, Ibbotson, Arabzadeh, Mattingley,
Sah, Martin, Skafidas, Lowery, Stuart, Garrido, Rosa, Egan,
Breakspear, Jirsa; AIs Ramos, Gong, Fornito, Arnold, Burkitt,
Goodhill, Sporns, Watson; Fellows Yang, Abeysuriya &
Babaie)
This project aims to demonstrate a testable fully neuronally
reliable model and lay the groundwork for generalization
based on the commonalities of the mathematical structure
of neural processing. The model will embody features that
are in common with engineering data fusion algorithms,
given the known Bayes-like signal integration that occurs in
multimodal sensory tasks, and be based on neural
dynamics that reflect actual neural states. An initial version

Quantifying confidence to make good decisions (CI
Arabzadeh)
Survival, for most animals, hinges on making good decisions
on the fly in changing, uncertain surroundings. In this study,
the researchers were able to get a handle on the confidence
rats had in those decisions. In sessions of about 25 minutes,
the rats were allowed to drink from either of two spouts
that delivered a set amount of sugary water with different
probabilities: 80 percent of the time versus 20 percent of
the time. Within a couple of sessions, the rats had learned
to rush to the spout that was most likely to work. Next, an
element of uncertainty was introduced that more closely
mimicked real life: the sugary water was delivered with
the same probabilities but after unpredictable amounts of
time. In the face of that uncertainty, the rats had to decide
whether to persist with their choice or to abandon it. The
higher the likelihood of reward, the more they persisted,
pursuing the more profitable choice for between 50 and 300
extra milliseconds.
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CIBF researchers from the Australian National
University (ANU) built on pioneering research in
sensory decision making in rodents, by quantifying
the confidence that rodents have to make good
decisions. Monash University researchers have
published a review on the possible role of the
claustrum as the brain’s control centre that creates
our seamless experience of the world. These
insights are being incorporated into an integrative
brain function model of our seamless experiences,
by a team led from the University of Sydney.

of the model is being implemented analytically and
numerically using neural-field, neural-mass, and neural
circuit approaches.
The first target predictions will be for visual attention,
prediction and decision with continuous decision making
rather than binary decisions. Testing of the analytic and
numerical models will be performed against data from
behavioral-imaging data from the CIBF laboratories. A
preliminary experiment for visual tracking of an object with
a predictable trajectory amid distractors has been designed
for potential human and other animal implementation
based on multimodal sensory integration, eye tracking,
and in-vivo monitoring of V1 activity. This project will
deliver the fundamental modeling environment for the
CIBF research programs.
In a second set of trials, two spouts provided sugary water,
again with different probabilities, but this time the sugary
water would stay in a spout until the rat drank it. When the
element of uncertainty was introduced by changing delivery
times, the rats were more confident about choosing the
spout that offered the most sugary water. At the same time,
they were able to keep a running tally, feeding repeatedly
from the high-likelihood spout, and then periodically
going to the low-likelihood one, which with time became
increasingly likely to contain sugary water, for a bonus.
Fam J, Westbrook RF, Arabzadeh E (2015). Dynamics of
pre- and post-choice behaviour: rats approximate optimal
strategy in a discrete-trial decision task, Proceedings of the
Royal Society B, 282:2963.

Sensory decision-making in rodents (CIs Stuart &
Arabzadeh; Fellows Silva, Kheradpezhouh, Adibi, Gharaei)

The role of the claustrum, a mysterious sheet of brain cells,
may be the brain’s “orchestrator” creating our seamless
experience of the world (CI Rosa & CCR Reser)
How the brain creates a single experience from many inputs
is still unknown. The claustrum is a thin section of cells
that is widely interconnected throughout the cortex. Ten
years ago it was suggested that the claustrum might be
a key coordinating centre of activity in the cortex. Centre
Contributing Researcher David Reser and CI Marcello Rosa
recently proposed that the role of the claustrum may be to
help shift priority between changing internal processes and
the external environment. Their research showed a pattern
to the connections, with separate cortical connections
associated with attention, planning and strategy from those
associated with movement and sensation.

One aim of this project is to characterise how neuronal
activity at the level of single cells and neuronal populations
contribute to sensory decision-making and behaviour. In
addition, we are investigating how attention modulates
cortical activity and behavior using a paradigm in which
rats are trained to detect either whisker vibrations or visual
flicker at different likelihoods. We have discovered that
when a stimulus is presented in a high-likelihood context,
detection performance increased and was faster compared
to the same stimulus presented in a low-likelihood context.
Single-unit activity in somatosensory cortex of awakebehaving animals displayed signatures of multiplicative gain
control and enhanced response to vibration stimuli during
sessions where whisker stimulation was prioritised. These
findings identify the behavioural and neuronal correlates of
sensory prioritization and establish the rat as an alternative
model organism to primates for studying attention

RESEARCH

Over the last decade, new methods have emerged for
the characterisation of neuronal activity at the level of
single cells and neuronal populations. One strategy
is to use these new methods to relate a detailed and
quantitative characterisation of animal behaviour to the
underlying cellular and molecular mechanisms at work
in the brain. Sensory processing provides a good setting
for such investigation. This project combines two-photon
calcium imaging of single cells and neuronal populations
in vivo with whole-cell and juxta-cellular recording to link
neuronal activity with sensory perception in two sensory
modalities - whisker touch and vision. Both sensory
systems comprise well-studied pathways and have elegant
structural organisation. Visual cortex contains a modular
representation of the environment with a topographic map
of the visual field and the whisker area of somatosensory
cortex is arranged in a map of cell aggregates (“barrels”)
with a one-to-one correspondence with whiskers. This
means that sensory signals are channeled through a
restricted population of neurons and can be efficiently
sampled via recording electrodes or imaging, and can be
targeted for modulation using optogenetics. The functional
circuitry underlying cortical activity has been extensively
studied, but the connection between neuronal activity and
sensation and perception is far from resolved. Recording
sensory-evoked activity in anaesthetised and awake (headfixed) rodents engaged in a sensory discrimination task

combines three levels of investigation. At the cellular level
synaptic and dendritic integration of sensory input in
single neurons is examined. At the population level
synergy and redundancy in coding across the neuronal
population is investigated and correlate with behaviour.
Finally, modeling and computational analysis provides a
framework for interpretation of the data recorded at the
cellular and network levels and how this may be used in
decision-making.

to study in the past. Studies to create a map of the neural
connections to the claustrum combined with increasingly
powerful brain imaging technology now make it possible to
determine the functional role of the claustrum in the brain
and it’s synchrony with activity in other parts of the brain
during attention, prediction and decision making.
Reser DH, Richardson KE, Montibeller MdO, Zhao S, Chan
JMH, Soares JGM, Chaplin TA, Gattass R, Rosa M (2014).
Claustrum projections to prefrontal cortex in the capuchin
monkey, Cebus apella. Frontiers Systems Neuroscience 8.

The claustrum is often reduced in size in people who have
abnormal experiences of consciousness, for example, in
schizophrenia with delusions and visual hallucinations. The
complicated shape of the claustrum has made it difficult
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NEURANATOMICAL ATLASES FOR BRAIN MAPPING
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Historically, brain science has focused on how
distinct brain regions carry out specialised
functions such as sensation, motor control
and cognition. This approach has led to a
“compartmentalised” map of the brain, whereby
nerve cells (neurons) with shared morphology and
function, located in the same area, correspond
to discrete information processing modules.
Over the past few decade here has been a series
of advances in technologies for ex vivo and in
vivo brain mapping. These advances have been
pivotal to the construction of the next generation
of atlases of the rodent and primate brains that
together form a “google map” of the brain in
three dimensions.

A digital atlas of connections in the marmoset brain (CI
Rosa; PI Mitra; AIs Gong, Ramos, Goscinski & Fellow Majka)
This project is producing the first comprehensive digital
map of the connections in a primate brain, and is using
advanced statistical ‘data mining’ techniques to explore
the network characteristics of this system. This allows new
insights on how the brain works as an integrated system,
and helps us understand how information processing in
the brain changes as result of diseases and normal ageing.
The most fundamental characteristic of brain cells is
that they create a hugely complex network of cell-to-cell
connections. Understanding this network is necessary to
allow new insights on how the brain works as an integrated
system, and on how information processing in the brain

Mapping brain-spinal cord connections with CLARITY (CI
Paxinos; AI Watson & Fellow Liang)
Until recently, working out how the brain connected
to the spinal cord depended on sectioning, and the
microscopic analysis of tissue slices. But cutting distorts
tissue, introducing inaccuracies. Furthermore, the maps
these techniques produce are usually two-dimensional
and therefore not satisfactory for navigating the threedimensional nervous system. A CIBF research team led by
CIBF investigator George Paxinos has used a combination
of conventional analysis and new 3D imaging techniques,
including CLARITY, to trace individual nerve cell projections
between the brain and the spinal cord of the mouse.
CLARITY is a technique that removes fat molecules from the
tissues of the brain and spinal column, while preserving 3D
structure. The team focused on axons extending between
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A digital atlas of connections in the marmoset
brain has been developed by CIBF researchers
at Monash University. The atlas has revealed that
the parts of the brain that are most susceptible
to Alzheimer’s disease are surprisingly not the
parts that are proportionately larger in humans.
In parallel a CIBF research team from the
University of New South Wales and Neuroscience
Research Australia has used MR diffusion imaging
technology to create highly detailed maps of the
rodent brain. CIBF researchers have also
mapped the rodent brain-spinal cord connections
using a revolutionary new technique called
CLARITY, and identified that nerve cell
projections from the brain to the spinal cord are
altered in muscle atonia.

changes as result of diseases and normal ageing. Software
is under development for integrating information from a
large number of cases, which collectively sample the entire
cerebral cortex and enable the creation of a web-based
platform for sharing this information with scientists around
the world.
An integrated web site showing images of sections,
3-dimensional reconstructions of the brain, and unfolded
maps of the cortex from a large number of experiments
involving tracer injections. Free public access will require
registration and use of the material will be governed
by a material transfer agreement, which requires
acknowledgement of CIBF as the source of materials. The
first release is now available at the following website:
http://marmoset.braincircuits.org

regions of the spinal cord and the hind brain that process
information affecting movement and balance. The team is
continuing to map axonal connections between neurons
in ever-finer detail with the goal of creating a complete 3D
atlas of the mouse brain and spinal cord for use in studies of
spinal cord injury, stroke and other diseases and conditions.
Liang H, Watson C, Paxinos G (2015). Terminations of
reticulospinal fibers originating from the gigantocellular
reticular formation in the mouse spinal cord. Brain Structure
and Function.

Muscle atonia during sleep is triggered by nerve cell
projections from the oral pontine recticular nucleus in the
brain to the spinal cord (CI Paxinos; AI Watson & Fellow
Liang)

The parts of the brain most susceptible to Alzheimer’s
disease are not the ones that are larger in humans (CI Rosa)
Alzheimer’s disease is the most common form of dementia.
As the disease progresses, more and more areas of the brain
become damaged and begin to shrink. Because Alzheimer’s
disease is almost exclusively seen in humans, one theory
is that the condition targets areas of the brain that are
uniquely human as judged by their size relative to other
species. The assumption is that these brain regions have
become bigger over the course of evolution because they
play a critical role in human brain function. To investigate
that theory, Marcello Rosa and his colleagues compared MRI
brain scans of people with and without Alzheimer’s disease
with those of other primates – capuchin monkeys, macaques
and marmosets. However, the theory was not supported
by the data as while some brain regions that are larger in
humans were more vulnerable to Alzheimer’s disease, other
areas did not fit this trend.

Liang H, Watson C, Paxinos G (2015). Projections from
the oral pontine reticular nucleus to the spinal cord of the
mouse, Neuroscience Letters 584:113–118.

is no larger in humans compared with other primates. The
medial temporal lobe is involved in forming new memories.
The team also discovered that this and other regions
affected by Alzheimer’s were the very same regions that are
vulnerable to breakdown in normal ageing. The researchers
will now focus on other factors that might play a role in
susceptibility to Alzheimer’s disease.

RESEARCH

When a person goes to sleep they have an almost complete
lack of muscle tone, called muscle atonia. This happens in
REM sleep which is characterised by rapid eye movement
and dreaming, and occurs four or five times during a night’s
sleep. A small cluster of nerve cells between the midbrain
and hindbrain called the oral pontine reticular nucleus
(PnO), is key to cycling between REM and non-REM sleep.
Changes in the activity of chemical messengers in the PnO,
or damage to it, increase or decrease the amount of time
spent in REM sleep. Nerve cell projections from the PnO to

sites along the entire length of the spinal cord have been
found in rats and some other species, showing the pathway
by which this tiny brain region could also affect muscle tone
in the whole body. A study led by CIBF chief investigator
George Paxinos confirmed these findings and showed
that the same is also true for mice. The researchers are
continuing to map the PnO nerve connections to identify
incoming connections and are investigating how the PnOspinal cord system influences different sleep stages and
muscle atonia.

Fjell AM, Amlien IK, Sneve MH, Grydeland H, Tamnes CK,
Chaplin,TA, Rosa MGP, Walhovd KB (2014). The roots of
Alzheimer’s disease: are high expanding cortical areas
preferentially targeted? Cereb. Cortex.

One region that was particularly susceptible was a primitive
area of the brain called the medial temporal lobe, which

Exploring the brain with highly detailed maps created with
MR imaging technology (CI Paxinos & AI Watson)
MR structural images provide high resolution and high
contrast anatomical maps whereas diffusion tensor MR
images provide the direction of white matter fibres in the
brain. CIBF investigators George Paxinos and Charles
Watson recently published the MRI/DTI Atlas of the Rat
Brain, the definitive collection of high-contrast maps and
corresponding diagrams to navigate the rat brain at high

resolution. The biggest advantage of MRI/DTI imaging over
the histologic procedures used for Paxinos’ previous atlases
is the elimination of tissue distortion from sectioning that
enables a more accurate coordinate system. An online 3D
version of the atlas is in development to allow researchers
to overlay their data onto the maps and create a central
repository of research findings.
Paxinos G, Watson C, Calabrese E, Badea A, Johnson G
(2015). MRI/DTI Atlas of the Rat Brain. Elsevier Press.
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NEUROCOMPUTATION AND NEUROTECHNOLOGIES

RESEARCH

The development of new experimental
instruments and computational tools to
complement existing techniques is a crucial
aspect of the Centre’s research program. Centre
researchers have established technologies to
investigate the causal role of cortical areas using
focal brain stimulation using Transcranial Magnetic
Stimulation (TMS) in humans. These technologies
are being used to determine the networks
involved in coordinating visual search using
network-based analytical approaches including
dynamic causal modeling and network-based
statistics, to uncover physiological interactions
between functionally related brain areas during
visual attentional tasks. Centre researchers are
also collaborating on the implementation of
software platforms to accelerate the availability
of experimental data and results to researchers
around the world, and in the generation of largescale brain models.

A Confluence between Imaging and Modeling Data
(CI Petrou)
Experimental validation of the predictions of the predictive
coding models requires knowledge of anatomical structures
analogous to the computational elements used within the
model. The aim of the project is to generate short and long
range neural connectivity maps in somatosensory and visual
cortices using light sheet imaging of intact mouse brains
that have been cleared using the CLARITY/Scale techniques.
A light sheet microscope has been built with a specialized
CLARITY objective that is refraction index matched to the
CLARITY and Scale glass brain imaging techniques and
required to eliminate spherical aberrations. The microscope

Real time analysis of network function using an all optical
interface (CIs Petrou & Skafidas; Fellow Karle)
The aim of the project is to develop an all optical interface
to study single cell and network function of cultured
neurons. Next generation voltage sensitive proteins called
QUASARS (archaerhodopsin based voltage indicator)
enable high temporal resolution imaging of transmembrane
action potentials. Spectrally compatible optogenetic
activation is also possible to enable simultaneous activation
and recording on neuronal function. The goal of the project
is to develop an imaging system that enables fast imaging
with high resolution optogenetic stimulation on a custom
built microscope with high magnification for single neuron
imaging, as well as low magnification wide field for network
level imaging. Because QUASARS are relatively dim, high
intensity pump lasers are needed. The technical challenges
include the design of custom prisms for shallow angle
illumination as well as implementation of digital micromirror
devices for optogenetic activation.
New instrumentation has been developed that will enable
whole neuron imaging of membrane potential and the
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Researchers at the University of Melbourne are
using a confluence of high resolution neuronal
imaging data and neuronal morphological
modeling tools to reveal the detail of anatomical
neural structures that are analogous to
computational elements, and essential for
experimental validation of the predictions of
predictive coding models. Brain machine interface
bi-directional sensing microelectrode stimulation
and recording arrays, or tiles, are a potentially
powerful enabling technology being developed
at Monash University for in vivo recordings.
University of Queensland researchers have
installed a custom designed TMS-compatible
head coil for human brain imaging experiments
on attention, prediction and decision-making
studies. And the enormous computational support
required for collecting, processing, visualising
and storing huge amounts of brain imaging data
is being supported by the MASSIVE computing
facility at Monash University.

will be used to generate neuronal scale connectivity maps
of somatosensory and visual thalamo-cortical circuits using
glass brain imaging techniques.
A small high performance computing cluster has been
deployed for image fusion and multi view deconvolution
software applications. Software tools for automated
neuronal tracing are under development, with software
deployment is subsequently planned on CIBF’s share of
the MASSIVE super computer cluster. A map of the rodent
olfactory bulb is being developed as the first proof of
concept project. The microscope will also be used to build
a marmoset atlas in conjunction with the project to build a
Marmoset MRI based atlas.

exploration of how single neurons compute. Detailed
single neuron models will be built that will incorporate this
data to formalise our understanding. The viral delivery of
the optopatch construct are being developed to improve
the performance of the voltage reporter, and new high
titer viruses are being produced. Initial experiments
in HEK293 cells are validating the performance of the
narrow field imaging mode. Construction of detailed
single neuron models combining data from optopatch
equipment and dynamic clamp based real time modeling
tare being undertaken to validate and explore the model
properties. The project has initiated the establishment of a
collaboration with researchers from the Human Brain Project
in Europe, including planned student exchanges.
Deployment of the system will allow for comprehensive
analysis of dendritic processing and an aspirational goal of
exploring neuronal transfer functions and action potential
initiation. An understanding of new principles of neuronal
computation are expected to emerge that will contribute to
our understanding of the neuronal processes underpinning
attention, prediction and decision making functions.

Brain Machine Interface Tiles (CI Lowery)

A custom designed TMS-compatible head coil for human
brain imaging experiments on attention, prediction and
decision-making (CIs Mattingley, Egan, Garrido, Breakspear
& AIs Arnold, Dux)
A TMS-compatible head coil has been built for use in
the MRI scanner at the University of Queensland. The
aim of the project is to use the equipment to assess
patterns of functional connectivity within the human brain
while participants engage in attention, prediction and
decision-making tasks. By combining TMS with fMRI, CIBF
researchers will be able to examine the effects of local
inhibition or excitation on patterns of activity throughout the

Electrical activity in the unconscious brain (CI Martin & AI
Gong)
Brain states such as sleep and anaesthesia are characterised
by slow changes in brain electrical activity that are thought
to indicate low levels of activity. CIBF investigators Pulin
Gong and Paul Martin have recently shown that even
unconscious brains may have high levels of activity.
Measurement of the fine detail of electrical activity of the
visual centres in anaesthetised monkeys revealed that the
slow waves obscure a previously unidentified class of brain
electrical activity that evolve continuously in space and
time. The activity patterns change and move rapidly, at
rates similar to those seen in electrical activity associated
with conscious processing of vision, touch and hearing, and
physical activity, but not with anaesthesia or sleep.

RESEARCH

The project to develop brain machine interface tiles is
an enabling technology to provide an ‘output’ side of a
bidirectional brain interface. The ‘input side’ is based on the
neurostimulation technologies developed by the Monash
Vision Group (MVG). The aim of the project is to develop
stimulation and recording within one tile possibly with the
same electrodes designed to stimulate and record. The
project is capitalising on the development of a proven
manufacturing process for implantable tiles developed
by the MVG, and the expertise of the MVG engineering
and physiology staff who have considerable experience in
manufacturing miniaturized hermetically sealed stimulating
tiles as part of the MVG project. An initial design for an
application specific integrated circuit has been developed,
including the building blocks for amplifying, digitizing and
wirelessly transmitting the data from tile to an external
receiver.

A batch of tiles suitable for in vivo studies has been
manufactured and the design has proven to be successful
in bench and small animal tests. The components for a
recording tile are available including the electrodes, the
hermetic packaging, and electronic blocks for powering
the tile and transmitting the data. An integrated electronic
approach is being developed based on commercial chip
dies with prototype recording amplifiers built and tested
using packaged chips in a benchtop system. MVG has
developed methods of testing multi-electrode tiles that
will be used to test the recording tiles. These include saline
baths with XY positioning for field mapping and sensitive
amplifiers that can reject artifacts from the wireless system.
We have discovered that the electronics, when
un-encapsulated are extremely sensitive to saline and
de-ionized water; therefore, unsealed electronics are
unlikely to function in animal models for neuroscience
research.
brain. Studies now underway are focused on understanding
how activity changes throughout the brain during simple
perceptual and cognitive tasks designed to probe specific
aspects of attention, prediction and decision-making.
Separate experiments are underway to examine the
contributions of the left and right dorsolateral prefrontal
cortex and inferior parietal cortex to information processing
within the primary visual cortex during voluntary focusing
of spatial attention. By stimulating higher cortical areas,
such as the prefrontal and parietal cortices, the influence
on activity within sensory processing areas during task
performance can be measured.

be encoded in the neural micro-patterns, communicated by
the dynamic evolution of the patterns, and processed when
the patterns interact. The research team is now investigating
what influence the neural activity patterns have on “spiking
activity” in nerve cells, which is already known to encode
information for communication between brain regions, and
to control physical movement and other functions.
Townsend RG, Solomon SS, Chen SC, Pietersen ANJ, Martin
PR, Solomon SG, Gong P (2014). Emergence of complex
wave patterns in primate cerebral cortex. Journal of
Neuroscience 35:4657– 4662.

To analyse the patterns the research team used analytical
methods from applied physics that were originally
developed to study turbulent flow in gases and fluids.
Turbulence, and physics has special mathematical tools
to analyse them. Rory Townsend, a CIBF scholar modified
the equations and applied them to the micro-patterns of
electrical activity. The team speculated that information may

CIBF ANNUAL REPORT 2015

27

Neuroinformatics

Dr Wojtek Goscinski (Program coordinator)
Dr Pulin Gong (Program coordinator)

NEUROINFORMATICS

The goal of the CIBF neuroinformatics program
is to underpin the Centre’s neuroscience research
by providing access to data processing, advanced
analysis and visualisation resources; by supporting
and enhancing the publication of CIBF tools
and data; and by building partnerships with
international neuroinformatics infrastructure
initiatives.

CIBF AFFILIATE PARTNERSHIP IN
MASSIVE
In 2015, Monash University provided funding
for CIBF to become an Affiliate Partner of the
Multimodal Australian ScienceS Imaging and
Visualisation Environment (MASSIVE) computing
facility (www.massive.org.au). From mid 2015 CIBF
researchers received access to 5% of the M1 and
M2 computers, which equates to approximately 1
million CPU-core hours per year.
At the end of 2015 there were seven CIBF research
projects allocated time on the MASSIVE facility, as
follows:
•

“Memory models in spiking neural circuits with
plasticity”, by Pulin Gong (CIBF AI)
• “Rapid information processing in subcortical
amygdala pathways”, by Marta Garrido
(CIBF CI)
• “Methods development and analysis for
human connectomics”, by Marta Garrido
(CIBF CI) and Anton Lord
• “Human Brain Dynamics: Beyond the
Connectome”, by Michael Breakspear (CIBF
PI) and Sascha Frydman
• “Neuroimage biomarker for vulnerability to
psychosis in young adults” and “Dopamine
brain imaging analyses”, by Alex Fornito
(CIBF AI)
• “Large scale registration of 2D and 3D brain
histological data”, by Marcello Rosa (CIBF CI)
and Piotr Majka

HUMAN CONNECTOME PROJECT
AUSTRALIAN MIRROR
In collaboration with MASSIVE, CIBF has created
an Australian mirror of the Human Connectome
(HCP) Project data (see humanconnectome.org).
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The data is hosted on data storage associated
with the MASSIVE facility and managed by the
Victorian Node of the Australian research data
service infrastructure.
The purpose of the project is to provide access
to the HCP data for Australian researchers in a
coordinated and accessible manner. The dataset
exceeds 10 Terabytes and is stored centrally and
alongside tools and services so that researchers
do not need to download the dataset locally.
MASSIVE has made accessible a range of tools
through the MASSIVE Desktop, so that processing
and analysis of HCP data can be done remotely at
MASSIVE.
The HCP data mirror was made available in
November 2015 and is now being used by a range
of CIBF-affiliated research groups from Monash
University and University of Queensland, plus
researchers at CSIRO and University of New South
Wales through partner and national share.

CIBF TOOLS AND DATA REPOSITORY
Experimental data and computational models are
a major output of CIBF. The CIBF tools repository
makes these important resources accessible
to interested CIBF and other researchers thus
facilitating collaborations between different CIBF
nodes and other researchers. The repository also
facilitates the publication of models and data
where possible.
Dr Pulin Gong (CIBF AI) commenced as the
Coordinator for the Computational Modeling
and Datasets from July 2015. A dedicated file
system storage allocation (through the Research
Data Storage Infrastructure) that provides
approximately 100TB of storage space has been
allocated for CIBF researchers.
A GitLab instance has been created for the
publication of models and source code where
feasible. Currently, the models and data analysis
methods developed by Peter Robinson (CIBF CI)
and Pulin Gong have been uploaded to the Gitlab
site.
A review of data and models across the nodes
has been undertaken, and CIBF CIs George
Paxinos, Michael Breakspear, and Paul Martin

have provided data collected in their research
laboratories for deposition into the CIBF data
repository.

DATA SHARING BETWEEN CIBF AND
HUMAN BRAIN PROJECT
The European Human Brain Project (HBP) has
expressed interest in CIBF datasets being
exposed to the HBP community, in particular the
marmoset neuroanatomical atlas data created at
Monash University and the University of Sydney.

CIBF and MASSIVE are together playing an active
part in Australia’s involvement in an ambitious
program to understand the nerve connections in
the human brain, the so-called ‘connectome’.
The scale of the HCP is grand from many
perspectives. Operating across a number of major
universities in the US and Britain, the HCP aims to
publish for use by the scientific community data
from high resolution MRI scans of 1,200 individuals
including up to four or more brothers and sisters –
including twin pairs – from 300 families.
This is the largest brain imaging study aimed at
charting the brain and mapping the large scale
brain connections. In many ways the project
parallels the Human Genome Project that mapped
the complete human genome and was completed
more than a decade ago.
To help Australian neuroscience researchers,
MASSIVE is both hosting a mirror of the HCP
data and providing critical large-scale storage
space and the hundreds of thousands of hours
of computing time needed to analyse and make
sense of the data.

Preliminary meetings have been held between
CIBF and HBP computational imaging scientists
in June 2015. The prototype Image Service under
development by the HBP will be used in the first
instance to share the data.

NEUROINFORMATICS

AN AUSTRALIAN MIRROR OF THE
HUMAN CONNECTOME PROJECT

Through use of the HBP Image Service it will
be possible to expose CIBF data from the data
storage at MASSIVE to the European research
community.

The MASSIVE mirror site receives HCP data in the
form of brain images. Alex and other researchers
then subject the image to various processing
algorithms to extract the scientific measurements
they need. The software required to run the
analysis is installed and maintained by MASSIVE
staff.
Alex will use the resources to understand the
connectivity of ‘hub’ regions of the brain – regions
with a larger number of connections than other
areas. Rather like the role of Heathrow or Dubai
International airports in distributing passengers
around the world, these hubs play an important
role in routing information traffic in the brain.
Alex has a good starting point for his HCP-related
research. His research work in mice has revealed
hubs of brain network activity that are enriched
for the expression of certain classes of genes,
in particular those involved in regulating the
synthesis and breakdown of ATP. He now aims to
extend these findings to humans.
Since the HCP data became available to
researchers in October 2015 six Australian
research groups have tapped into the wealth of
information it contains.

CIBF AI Associate Professor Alex Fornito is
reaping the benefits of a local mirror of the HCP
data. His key research interests lie in identifying
the genes that determine how networks of nerves
are connected in the brain and piecing together
how the connectome influences our behaviours
and cognitive abilities, as well as the personalities
of particular individuals.
“We simply could not do our studies if the
Australian mirror of the HCP did not exist,” says
Alex. “Thanks to its availability through MASSIVE,
members of my lab require only a notebook
computer to log in and gain full access to the
storage, computing power and time we need.”

A map of anatomical connections in the human brain generated with diffusion MRI.
This map can be used to construct wiring diagrams, or connectomes, that describe
how different parts of the brain are connected with each other. AProf Alex Fornito.
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University Hospital of San Carlos
Sweden
International Neuroinformatics Coordinating
Facility
Karolinska Institutet
Lund University
Switzerland
Centre Hospitalier Universitaire Vaudois
Ecole Polytechnique Fédérale de Lausanne
Human Brain Project
Swiss Federal Institute of Technology Zurich
Turkey
Ege University
UK
European Research Council
Imperial College
MRC Cognition and Brain Sciences Unit
Regional Genetics Laboratories
University College London
University of Cambridge
University of Oxford
Wellcome Trust Centre for Neuroimaging

CONTRIBUTING INSTITUTIONS

Singapore
Duke-NUS Graduate Medical School Singapore

USA
Brandeis University
Brigham and Women’s Hospital
Cold Spring Harbor Laboratory
Columbia University
Duke University
Emory University
Harvard Medical School
Howard Hughes Medical Institute
Icahn School of Medicine
Indiana University Bloomington
Johns Hopkins University School of Medicine
National Institute of Mental Health
New York University
Oregon Health and Science University
Thomas J. Watson Research Center
Uniformed Services University of the Health
Sciences
University of California
University of Chicago
University of Pittsburgh
University of Rochester
University of Utah
University of Washington
Vollum Institute
Washington University
Weill Cornell Medical College
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2016 Activity
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CIBF FOCUS AREA

PLANS FOR 2016

Research program

Continued integration of the research projects across CIBF nodes, facilitated by
research meetings in Melbourne (April) and in Hobart (December) at the Australasian
Neuroscience Society meeting; including a CIBF sponsored satellite meeting, CIBF
keynote address and CIBF sponsored symposium.

Industry engagement

Involvement in the national innovation program to support the development of
an ecosystem for neurotechnology startup companies, participation in the startup
accelerator programs at CIBF nodes.

Primary school

In conjunction with Brain Awareness Week, CIBF will host a primary school drawing
competition, with the topic “I use my brain to…” Winning entries will receive a brain
pack, and schools will receive funding for brain resources.

Secondary school

CIBF will work with secondary schools to establish a work experience program for year
10 or 11 students.

Early career
researchers

The ECR committee will establish a laboratory exchange program and online portal.

The Brain Dialogue

In 2016, The Brain Dialogue will release an animation, explaining the potential impact
of brain research on society and initiate a study on the public’s use of open-access
neuroscience research literature.

Neuroinformatics

Expansion of the computational tools sharing platform coordinated by Pulin Gong,
and increased participation in the INCF sponsored neuroinformatics activities.
Continued utilisation of the MASSIVE computational and data sharing facilities based at
Monash, particularly for the mirror of the Human Connectome data set provided from
Washington University, St Louis (USA).

International
collaborations

In July, 2016 the second CIBF/Human Brain Project collaboration meeting will be held
in Geneva, Switzerland to grow and expand on the collaborative research projects
outlined in the 2015 meeting.

Public lectures

CIBF will hold a public lecture – the Big Science Talk about the Brain: “Big ideas, big
involvement, big future”

Strategic and
communications
planning

CIBF will undertake a revision of the Centre’s strategic plan and establish a new
communications and marketing plan.

Neuroethics

Associate Investigator Adrian Carter will establish a program of activities examining the
social, ethical and policy impacts of neuroscience research for Australia

Gender equity

CIBF will continue to improve gender equity at all levels in the organisation.

Industry and
end user
engagement

The Centre is contributing to strengthening
Australia’s position as a world leader in the field of
neurotechnologies, in particular brain stimulation
technologies, and in vivo wireless sensing
technologies. In 2015 the Centre funded two
Strategic Innovation Projects to enable imaging of
non-invasive brain stimulation in human subjects,
and to adapt implantable multi-channel electrode
arrays (originally developed for bionic vision
research) for fundamental neuroscience research
applications. The technology for these projects
has been developed in conjunction with
Australian small to medium enterprises Magnetix
and Grey Innovation, and have strengthened
their links with international companies including
Siemens.

INDUSTRY AND END USER ENGAGEMENT

The Centre is a founding member of the National
Brain Alliance that is advocating for an Australian
brain research initiative. The alliance was
instigated by the Australian Academy of Science’s
National Committee for Brain and Mind Science,
and is hosted by the Australian Academy of
Science. Many of the leading Australian research
institutions in neuroscience and psychology are
represented on the alliance including a number of
chief investigators from the Centre’s collaborating
organisations. The alliance is promoting a national
research agenda in the brain research disciplines
of molecular and genomic neuroscience,
neuronal networks, neural circuits, brain systems,
and human behaviour. The alliance is fostering
integration of these research disciplines with the
physical sciences, technological, engineering, and
mathematics disciplines with the ultimate goal of
deciphering the brain’s code.

With assistance from the Investment and Trade
Director (Biotechnology, Life Sciences, Medical R&D
and Tech) from the Victorian Government Business
Office, Americas Region of the State Government
of Victoria, a visit was made to MassChallenge
Boston. MassChallenge Boston is the world’s
most successful not-for-profit startup accelerator
that, since 2009, has had enormous impact by
accelerating the development of over 600 startup
companies, generated over 6,000 jobs, and raised
over $1billion investment in the startups
(see http://impact.masschallenge.org/metrics/ ).
MassChallenge has a global expansion strategy
with full programs opened in Britain and Israel
in 2014, and two new global programs planned
for 2016. The Centre is taking a leadership role
and working with MassChallenge as a founding
Australian academic partner of a proposal to
establish MassChallenge Australia. The current
workplan to establish MassChallenge Australia
involves engagement with the entrepreneurial,
venture capital, industry and government sectors.
Commitments are being sought from sponsors
and partners to enable the program to be
developed for an initial five year period.

The Centre’s Industry Engagement program is in
development with the preparation of a strategic
plan for the management and commercial
exploitation of intellectual property underway. The
plan envisages the establishment of the Industry
Engagement Program with extensive industry and
end user representation, as well as representation
from the commercialisation group of each
collaborating organisation. The Centre Director
recently undertook a visit to one of the leading
global hubs for innovation and entrepreneurship
located in Boston, USA.
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Education

A/Prof Ramesh Rajan (Program coordinator)
Dr Elizabeth Paton (Program Officer)

EARLY CAREER RESEARCHERS
EDUCATION

CIBF is committed to fostering the career
development of early career researchers (ECRs).
ECRs often find themselves confronted with
multiple responsibilities and an increasing need to
submit grant applications, scientific papers, and
formulate new research ideas. Supporting ECRs in
these demanding tasks is critical for retaining their
scientific talents and to ensure future excellence
in Australian research.

ECR WORKSHOP
The Centre’s geographically dispersed and
multidisciplinary nature means that it is beneficial
for ECRs to have opportunities to meet and
discuss their work to develop collaborations
across CIBF nodes.
In August, 21 ECRs from the Centre’s six nodes
attended a half day workshop prior to the Centre’s
annual science meeting in Cairns. Professor Jason
Mattingley opened the event with a discussion
on the need for ECR support particularly in the
current research climate. The ECRs gave brief
presentations on their focus of their research
areas and their current projects, with the aim of
facilitating future exchanges between Centre
laboratories and to foster new collaborations.
The workshop closed with roundtable discussions
of the career pathways for a successful career in
science, with Marta Garrido, Ehsan Arabzadeh,
Jason Mattingley, Michael Ibbotson and Gary
Egan fielding questions on collaboration,
publishing, career planning, work/life balance,
gender equity, and transitioning to a mid-career
research position.

ECR COMMITTEE FORMATION
The Cairns workshop also provided an ideal
opportunity to form the CIBF ECR Committee.
The Committee’s aims are to create and facilitate
an ECR program with support from CIBF’s
education and administrative officers, report on
ECR issues and activities to the CIBF Executive
twice yearly, and prepare information on ECR
activities for the mid-year and annual report.

40

CIBF ANNUAL REPORT 2015

The Committee is formed from ECRs across the
Centre, with one representative included from
each state where the Centres has nodes (VIC,
NSW, ACT and QLD). Representatives are selfnominated with voting held where more than
one person was nominated from each state. The
inaugural representatives on the ECR committee
are Jessica McFadyen (QLD), Dr Sammy Lee
(NSW), Dr Ehsan Kheradpezhouh (ACT), and
Dr Bryan Paton (VIC , Chairperson). Bryan has
recently stepped down from his role in December
and Dr Sharna Jamadar has taken over the
Victorian representative role. Following the Cairns
meeting, the Committee has met via videoconference to formalise the operating procedures
and to plan the ECR program which includes
laboratory exchanges, travel awards and
state-based events.

ECR COMMITTEE MEMBERS PROFILES

Ehsan is a CIBF Fellow within the laboratory of Associate
Professor Ehsan Arabzadeh, based at the Eccles Institute
of Neuroscience, Australian National University, ACT. His
research involves the investigation of sensory processing
at the single cell level, across circuits and brain pathways,
focusing on the correlation between neuronal response to
sensory stimuli and neuronal morphology.
Achievements in 2015: First authored presentation at the
Australasian Neuroscience Society meeting held in Cairns.
Kheradpezhouh E, et al. Contribution of cortical layers 2/3 to
sensory processing in mouse barrel cortex. Joint meetings
of the International Society for Neurochemistry, the AsianPacific Society for Neurochemistry and the Australasian
Neuroscience Society; 23-27 August 2015; Cairns, Australia.

Jessica McFadyen
QLD Representative
Jessica is a CIBF scholar (PhD) under the supervision of Dr
Marta Garrido, based at the Queensland Brain Institute,
University of Queensland, QLD. Her research focuses on
how the amygdala and its connections are involved in face
perception. She is interested in expanding to neurological
mechanisms of prediction and decision-making, and how
this interacts with consciousness.
Achievements in 2015: Receipt of student travel award to
present at the Australasian Cognitive Neuroscience Society’s
2015 conference in Auckland, New Zealand.

Sammy Lee
NSW Representative
Sammy is a CIBF Fellow within the laboratory of Associate
Professor Ulrike Grünert, and is based at the Save Sight
Institute, University of Sydney, NSW. His research focuses on
neuroanatomy, retinal anatomy, and development of neural
connections and projections.

EDUCATION

Ehsan Kheradpezhouh
ACT Representative

Achievements in 2015: First authored two papers published
in 2015.
Lee, SC, et al. (2016). Identification of AII amacrine,
displaced amacrine, and bistratified ganglion cell types in
human retina with antibodies against calretinin. J Comp
Neurol, 524 (1), 39–53.
Lee, SC et al. (2015). Morphology and connectivity of the
small bistratified A8 amacrine cell in the mouse retina. J
Comp Neurol, 523 (10), 1529-47.

Bryan Paton
VIC Representative
Bryan is a CIBF Fellow within the laboratory of Professor
Gary Egan, and is based at Monash Biomedical Imaging,
Monash University, VIC. His research focuses on multi-modal
imaging, FAST brain imaging, consciousness, perceptual
processing and predictive coding.
Achievements in 2015: Oversaw the purchase and
installation of the Monash node’s MRI-compatible TMS
head coil. Co-authored three papers in 2015 with CIBF
Coordinator Jakob Hohwy.

McFayden J.The subcortical route to the amygdala:
Spatial frequencies and facial expressions. 5th Australasian
Cognitive Neuroscience Society Conference; 26-29
November 2015; Auckland, New Zealand.
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EDUCATION

ECR COMMITTEE GRANT
The first program implemented by the Committee
was a series of travel awards to fund selected
ECRs to attend a national or international
conference, or a workshop of benefit to their
research or career. The first travel award was
granted to Elise Rowe, a Centre Affiliate working
with Dr Marta Garrido, covering travel and
registration costs to attend the Australasian

Cognitive Neuroscience Society meeting in
New Zealand in December 2015. Elise recently
completed an Honours degree in computational
neuroscience on decoding neural activity
relating to sensation and perception. She is
currently a research assistant at the University of
Queensland’s Centre for Advanced Imaging and is
working on an EEG project investigating attention
and prediction.

The highlights of ACNS 2015, for me, included seminars by keynote
speakers Prof. Karl Friston and Prof. Arthur Kramer, student and ECR
poster presentations spanning two-days and a busy social networking
calendar that encouraged research collaborations and the integration of
ideas across laboratories. Many thanks to the ARC’s CIBF for their support
in attending ACNS 2015.

Elise Rowe

TRAINING AND WORKSHOPS
Neuroanatomy workshops with
Professor Charles Watson
CIBF organised two neuroanatomy workshops for
postgraduate students and ECRs in 2015 entitled,
‘The organisation of the forebrain: New concepts
based on gene expression during development”.
Hosted by Queensland Brain Institute (QBI)
in Brisbane and by Neuroscience Research
Australia in Sydney, the workshops introduced
participants to the modern view of the structure
of the mammalian forebrain with references to
the relevant features of the human brain. The
one day workshops were run by CIBF Associate
Investigator Professor Charles Watson, Australia’s
foremost teacher of brain anatomy and the author
of over 20 brain anatomy atlases and texts.

The four main themes of the workshop included:
• identifying major forebrain landmarks; an
introduction to forebrain ontology,
• the pallium (isocortex, hippocampus and
olfactory areas),
• the subpallium (stratium, pallidum, septum,
bed nucleus of stria terminals, amygdala, diagonal
domain and preoptic area), and
• a modern view of subdivisions of the
hypothalamus and diencephalon.
Both workshops were very well-attended and the
feedback from attendees indicates continued
demand for neuroanatomy workshops with
Professor Watson.

Charles Watson
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SECONDARY SCHOOLS
Work experience

CIBF provided support for the Australian
Brain Bee Challenge, an annual neuroscience
competition for year 10 students. The Brain Bee
competition tests students’ knowledge of the
human brain and how it works, aiming to dispel
myths about the brain and to inspire students
to pursue brain-related careers in medicine
and research. The competition commenced in
individual schools with the top achievers selected
to compete in regional finals. The winners of eight
regional finals then competed in the national final,
where students had the opportunity to attend
scientific sessions and meet with neuroscientists
at the Australasian Neuroscience Society
meeting. The overall champion was sponsored
to attend the international final of the Brain
Bee competition. The 2015 International Brain
Bee Championship was held in Cairns at the
joint International Society for Neurochemistry,
Asian Pacific Society for Neurochemistry and
Australasian Neuroscience Society meeting.

EDUCATION

Year 10 students across the country participate
in a week of work experience during their
school year, testing their skills and knowledge
in real-world experiences as well as gaining an
understanding of the work environment and
career opportunities they may not have otherwise
explored. Betty Zhang, from Methodist Ladies
College in Melbourne, undertook work experience
with CIBF (in conjunction with Monash Biomedical
Imaging) in December, to gain a better
understanding of working in scientific research
and in research management. During the week
Betty assisted with a ‘genetics of cognition’ study,
and worked with the administrative team booking
in research participants, organising and recording
management meetings and contributing to the
Centre’s social media presence.

Australian Brain Bee Challenge
sponsorship

PRIMARY SCHOOLS
School visit
The International Baccalaureate Primary Years
Programme requires students to undertake
an inquiry project where they interview
people with expertise in a particular area, visit
appropriate locations and undertake their own
hands-on experiments. Three year-six students
undertaking their inquiry project on the biological
underpinnings of human society visited the
Centre’s Monash node and Monash Biomedical
Imaging on the 24th of September to get a better
understanding of how the brain works.

used this information to form the basis of a
multimedia project, which was shared with
other schools and the public in a three-day
exhibition at their school in October. The project
included posters, video captured during their
visit, information on the students’ experience
dissecting a sheep’s brain, a verbal presentation
and a model of the human body.

The three girls, aged 11 and 12, met with Centre
Fellow Dr Sharna Jamadar, who talked with them
and responded to their questions about the basics
of the brain and brain research. The girls met with
MBI radiographer Richard McIntyre who showed
them an MRI scanner in action. The students

International Baccalaureate inquiry project exhibition
Credit: Elizabeth Paton
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Gender Equity

Prof Sarah Dunlop (Program coordinator)
Dr Elizabeth Paton (Program Officer)

GENDER EQUITY

The Centre is committed to providing
opportunities for women and men to establish
and maintain research careers. This commitment is
reflected in the creation of a gender equity policy
passed by the CIBF Executive Committee and
Advisory Board in August 2015, and that will be
implemented from 2016.
CIBF’s Gender Equity policy aims to implement
changes and initiatives that address the attrition
of women at the early and mid-career stage
and the scarcity of women in senior research
leadership positions. This is well known problem
across the sciences in both academic institutions
and business.
CIBF’s gender equity initiative is consistent with
the principles of the Athena SWAN (Scientific
Women’s Academic Network http://www.ecu.
ac.uk/equality-charters/athena-swan/) charter
and accreditation programme, currently being
piloted in Australia by the Australian Academy
of Sciences Science in Australia Gender Equity
Committee https://www.science.org.au/
supporting-science/gender-equity . Furthermore,
all of CIBF’s Australian collaborating organisations
are participating in the Athena SWAN pilot,
which includes a two year data collection and
benchmarking period before implementation of
action plans in 2018. Participation in the Athena
SWAN pilot will give CIBF researchers and
associates access to a broad range of
gender equity initiatives.
The specific actions in CIBF’s policy to redress
gender inequity are as follows.

DECISION-MAKING
CIBF will provide decision makers within
the Centre with training in unconscious bias
management and encouraging the ‘conscious
loop’ approach, where decision makers undertake
a conscious and deliberate consideration of
gender before proceeding with decisions.
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CAREER PROGRESSION
CIBF will address gender specific obstacles to
career progression by providing to CIBF members
and other researchers advice on grant and
fellowship applications, encourage applications
for senior committee roles, and promote
participation in specialised award and
fellowship schemes.

COMMITMENT TO GENDER EQUITY
AT SCHOLARLY CONFERENCES
CIBF is working towards equitable representation
of women and men at conferences, panels,
symposia and workshops by making CIBF
sponsorship for events and CIBF participation as
invited speakers, conditional on the invitation of
women and men speakers in a fair and balanced
manner. The Centre will also make every effort
when organising events to achieve fair and
balanced gender representation.

PEER SUPPORT
CIBF will organise a seminar series that focuses on
career development, and laboratory exchanges
and mentoring relationships that include
opportunities for female and male ECRs to
connect with female senior researchers.

OUTREACH AND EDUCATION
PROGRAMS
CIBF is aiming for gender parity in outreach and
education programs by encouraging female and
male staff to volunteer for education activities to
ensure young people have a range of positive
examples of brain research career pathways, and
by encouraging schools to put forward female and
male students for participation in CIBF programs.

GENDER EQUITY TRAVEL SUPPORT
GRANT
CIBF will provide financial support to female
fellows, researchers and professional staff with
primary caring responsibilities, to enable them
to participate in significant national and
international conferences, workshops or symposia
or Centre associated events.

The Brain Dialogue
Dr Rachel Nowak (Director)
Dr Elizabeth Paton (Program Officer)

CIBF’s knowledge-sharing program
A NEED FOR NEW WAYS TO SHARE KNOWLEDGE
To overcome these barriers and maximise CIBF
research impact, and help speed scientific
progress, CIBF runs a program of activities called
The Brain Dialogue.

The sharing of knowledge between these
stakeholders is clearly critical. It is also difficult.
Whereas a century ago, reports in the best
scientific journals were as easy to read as the New
York Times, today, the rapid rate of progress, an
ever-expanding knowledge base, and increasing
specialisation, means that research papers are
usually only accessible to other neuroscientists
working in closely-related areas.

1. Dissemination and exploitation of CIBF
results - for industry linkage, cultural impact,
collaboration, and responsible innovation,
whereby research is aligned with society’s needs
and aspirations.
2. Foster discussion of emerging issues - for
responsible innovation
3. Encourage participation in brain research - for
cultural impact, and responsible innovation
4. Listen to end-users - for responsible innovation

THE BRAIN DIALOGUE

CIBF investigators want insight into end-users’
needs and aspirations. Industry needs to know
about CIBF’s interests and capabilities. The
Australian public needs information about
progress in brain research, and how it will impact
society, and to have a say in the research pathway.

THE BRAIN DIALOGUE GOALS

These factors also limit the reach of other
communication pathways, such as conferences,
personal contacts, university industry engagement
services, and media offices.

THE BRAIN DIALOGUE ACTIVITIES - 2015
ZAP MY BRAIN

A series of events, articles, media, and on-line
discussions exploring the impact of a rapidlychanging, disruptive brain technology
It was a remarkable year for non-invasive brain
stimulation technologies such as transcranial
Direct Current Stimulation (tDCS) and Transcranial
Magnetic Stimulation (TMS).
TMS, approved by the US Food and Drug
Administration and Australia’s Therapeutic Goods
Administration for intractable depression, entered
clinical trials for a range of other conditions
including obsessive-compulsive disorder,
adolescent depression, schizophrenia and
traumatic brain injury.
Debates about the efficacy of tDCS reignited
following the publication of a quantitative review
of the evidence. At the same time, clinical testing
of the technology expanded across a range of
conditions, including for cognitive enhancement

in Alzheimer’s and multiple sclerosis, to treat
cocaine addiction, and to improve maths
performance in children with learning disabilities
Meanwhile, the unregulated home use of brain
stimulation for cognitive enhancement and selftreatment continued unabated. Indeed, 2015 saw
home use move rapidly from self-built, potentially
unsafe devices, to DIY kits of dubious efficacy
aimed primarily at gamers, to slick commercial
devices aimed at the “lifestyle” market, and with
evidence, and reputable neuroscientists backing
them.
The Brain Dialogue worked to foster discussion
of the discoveries, and social and ethical issues
emerging in this rapidly changing environment by:
• publishing plain English summaries of CIBF
research involving brain stimulation on The Brain
Dialogue website and through social media.
• publishing views of academics and home users
were on the website’s Who’s Dialoguing section
and via social media.
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THE BRAIN DIALOGUE

• engaging media in debate.
• hosting two unique events - to our
knowledge, the first in the world to bring together
home-users with ethicists and neuroscientists to
discuss the issues.
Other noteworthy aspects of these events were:
• educational design principles ensured learning
outcomes were met;
• incorporation of live demonstrations of TMS
provided authentic insight into the technology;
• adherence to CIBF gender-equity policy;
• conversations extended though social media
and panelists profiles; and
• a media briefing with CIBF director Professor
Gary Egan, director The Brain Dialogue Dr Rachel
Nowak, and Professor Paul Fitzgerald from the
Monash Alfred Psychiatry Research Centre.

Zap My Brain - Melbourne
On the 13th of May, CIBF took up the challenge
of beginning a dialogue with the public on brain
stimulation at an event hosted by the Melbourne
Brain Centre and MCed by Dr Andi Horvarth. The
panel was part neuroscience, part psychiatry and
part DIY with Professor Paul Fitzgerald and Dr
Kate Hoy of Monash Alfred Psychiatry Research
Centre, CIBF’s Professor Gary Egan, Dr Mark
Kamke of the University of Queensland,
Dr Nigel Rogasch from Monash Biomedical
Imaging, and Mr Peter Simpson-Young, a DIY
representative from Sydney.

Zap My Brain - Brisbane
Zap my Brain hit the road in November,
continuing the dialogue in Brisbane at an event
hosted by Queensland Brain Institute and MCed
by Ms Wendy Zukerman. The panel included
CIBF’s Professor Jason Mattingley, Drs Martin
Sale, Cynthia Forlini and Hannah Filmer of the
University of Queensland, and once again, Mark
Kamke and Peter Simpson-Young.
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Success indicators and outcomes
• events reported across media, including print
(6), broadcast (2), online (147), and widespread
social media coverage. Highlights include a radio
interview on Breakfast with Red Symons on 774
ABC, a print interview in mX, and interviews with
panelists in Cosmos (part of an award-winning
feature listed in Cosmos’s top-ten life science
stories of 2015) and in SBS’s The Feed.
• 360 attendees in total
• excellent participation by audience and
panelists, with events running long due to
their interactions.
• feedback from post-events surveys ranked
events as “excellent” (50%) or good (29%). A
typical comment was “hands on demonstration
was great”. Many respondents suggested new
topics for events
• boost in CIBF research papers shared on social
media; CIBF research paper Altmetric (measure of
social impact) boosted
• Dr Nigel Rogasch of Monash University
inspired by his involvement with the event, went
on to design a work experience project for two
school students. They were asked to research
home use of brain stimulation devices, and to
reach conclusions about whether home use was a
good idea. Both concluded it was not.
Future directions: The Brain Dialogue is planning
another event in this series in March 2016 in
Sydney with a focus on brain technology. To
extend our reach with this event and others, we
will use mobile live-streaming technology, now
possible thanks to the plummeting cost of data,
and new apps such as Meerkat or Periscope.

THE BRAIN DIALOGUE

Zap My Brain Melbourne Panel
Credit: Sharon Walker, On Location Photography

LEADING WITH THE SCIENCE
CIBF’s The Brain Dialogue website continues
to win positive feedback for its design, and its
innovative approach to sharing new knowledge
and curating content.
In keeping with The Brain Dialogue goals, the
website unapologetically leads with the science,
and the social, ethical and legal issues raised by
scientific discovery.
All content is in plain English to lower
communication barriers.

Sections include:
• Discovery - Findings - Most research
organisation promote only the types of research
that are likely to interest large numbers of
people, and are easy to “sell” to the media. But
for efficient research translation and responsible
innovation, new findings have to reach multiple
small niche markets and interest groups. The
Brain Dialogue, therefore, publishes plain English
accounts of all CIBF research - including new
tools such as brain atlases, and new discoveries
and literature reviews. This provides all markets
and interest groups access to the full repertoire of
research. Some of these summaries are presented
in this report as Case Studies.

CIBF Director undergoing TMS live on stage
Credit: Sharon Walker, On Location Photography

• Discovery - Ideas and Issues - To foster
discussion, CIBF publishes plain English essays on
topics like neuro-enhancement. In 2016, we plan
to increase the number of articles, covering issues
such as artificial consciousness, brain training and
predictive coding.
• Inside CIBF - Society increasingly expects
its scientific institutions to be transparent and
accessible- this section gives external stakeholders
a window on CIBF’s scientists, and its research and
other programs.
• Events - Here, we offer a heads-up
on neuroscience-themed public events.
Neuroscientists can find conferences and other
events in their areas of research interest.
• Twitter Wall
• Who’s Dialoguing - This virtual community
of interest features a diverse range of people,
including a medtech-entrepreneur, a teacher, and
a citizen neuroscientist, to showcase views on
brain research from the perspective of the end-user.
Future directions: Exploration of video as an
adjunct to plain English summaries. We will
continue to encourage university press officers,
website managers etc. to use CIBF
plain-English summaries.
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EXTENDING OUR REACH
Social media continues to gain prominence as
a mechanism for sharing ideas with a global
community of researchers, end-users and publics.
Use of Twitter and Facebook, for instance,
is increasingly valued by funding agencies,
universities and publishers as a measure of the
social impact of research.
THE BRAIN DIALOGUE

In 2015, CIBF continued to grow via social media,
using the Twitter Wall on its website to crowd
source the insights of investigators, the various
publics, and communications professionals. The
Twitter Wall, and The Brain Dialogue’s Twitter
account (@BrainDialogue) are also used to share
neuroscience events with the public and specialist
audiences, and jobs in neuroscience.
CIBF’s knowledge-sharing portfolio was expanded
in October with the addition of The Brain
Dialogue Facebook page.
To support CIBF’s education portfolio, in
December The Brain Dialogue contributed to a
work-experience student program. The year 10
Student researched and wrote neuroscience
related tweets and Facebook posts, providing a
unique opportunity to learn about the benefits of
knowledge sharing beyond traditional publications.
Indicators of success: In 2015, The Brain Dialogue’s
Twitter feed more than doubled its followers to
324 followers across the globe, including research
institutions, med-tech organisations, women-in-

The Brain Dialogue Twitter feed
Credit: The Brain Dialogue

science groups, journalists, and - importantly many world-renowned neuroscientists.
Challenges: Insightful tweets and Facebook posts
take time, skill and neuroscience understanding,
but they are often not a priority for scientists.
To address this challenge, The Brain Dialogue
uses internal communications to highlight the
tangible benefits of social media to investigators
(e.g. potential to increase citation rates and share
findings with a broader range of end-users) and
the publics (e.g. sharing knowledge as a social
good), and provides guidance about how to use
social media.
Future directions: In 2016, The Brain Dialogue will
introduce new platforms for CIBF researchers to
discuss neuroscience with a broad-range of endusers, including running Q&A sessions (‘Ask Me
Anything’ and ‘I’m an Expert’) on Reddit.

ENGAGEMENT WITH THE HUMANITIES, ARTS, POLICY-MAKERS, AND GLOBAL
RESPONSIBLE-INNOVATION MOVEMENT
• The Brain Dialogue director Dr Rachel Nowak
was an invited speaker at a workshop entitled
“Can assessment of emerging technologies
address complex impacts?” The workshop was
convened to discuss the Framework for assessing
Social and Ethical, Environmental and Economic
Impacts of Emerging Technologies, funded
by National Enabling Technologies Strategy
Programme.
• The Brain Dialogue hosted a visit by Núria
Saladié Eliás of the EU’s Neuro-enhancement
Responsible Research and Innovation project, in
July 2015
• The Brain Dialogue provided feedback on
final-stage development showing of James
Saunders’ Fugue, a play exploring consciousness
and neuroscience technology past and present,

48

CIBF ANNUAL REPORT 2015

against the back drop of the Kennedy family’s
experience of a devastating brain injury. The
play is being developed in collaboration with the
Florey Institute of Neuroscience, and Monash and
Melbourne Universities
• Professional magician Nicholas Johnson
approached The Brain Dialogue for help
developing Deceptology, a magic show for
teenagers and adults about the human brain. The
Brain Dialogue put Johnson in contact with CIBF
Associate Investigator Nicholas Price, who is now
advising on the neuroscience content of the show.
The show will launch in July 2016.

Centre Meetings

CIBF - HBP JOINT SCIENCE MEETING, MAY 2015, PRATO, ITALY

Key projects were identified in the areas of
neuronal cell types, modeling and neuronal
function, systems neuroscience, atlases and
spatial models, models of specific circuits and
vision related experiments, and computational
resources. It was noted that an international
exchange program and communication strategy
would be vital to fully realise the CIBF-HBP
collaborative opportunities.

CENTRE MEETINGS

The inaugural Workshop between CIBF and the
Human Brain Project (HBP) was held in Prato,
Italy in May 2015. Seventeen Australian and
international CIBF partner researchers joined
fourteen HBP researchers, to discuss potential
collaborative projects and enabling activities in
computational neuroscience.

The meeting attendees agreed that the next
meeting should have a broader scope, and
include systems neuroscience and cognitive
neuroscience researchers. The attendees also
agreed that the joint CIBF-HBP collaboration
meeting should be held annually, rather than
biannually, to accelerate the nascent research
collaboration opportunities.
The next meeting has been scheduled for July in
Geneva at the headquarters of the HBP, following
the Organisation of Human Brain Mapping
annual conference from 26-30 June, in Geneva,
and immediately preceding the Federation of
European Neuroscience Societies conference
from 2-6 July, in Copenhagen.

Left to Right: Christian Rössert, Greg Stuart, Gaute Einevoll, Jessica McFadyen, Eilif Muller, Michael Ibbotson, Hsin-Hao Yu, Peter
Robinson, Felix Schürmann, Bryan Paton, Piotr Majka, Wojtek Goscinski, Dace Stiebrina, Rajnish Ranjan, Sean Hill, Adam Morris, Neil
Bruce, Jeanette Hellgren-Kotaleski, Hamish Meffin, Gary Egan, Viktor Jirsa, Jan Bjaalie, Steve Petrou, Pankaj Sah
Credit: Dace Stiebrina
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CIBF ANNUAL GENERAL AND SCIENTIFIC MEETING, AUGUST 2015, CAIRNS
CENTRE MEETINGS

The 2015 CIBF Annual General and Scientific
meeting was held from 18-19 August in
Cairns, Qld.

of the CIBF database, which is designed to
streamline the data collection process for ARC
reporting purposes.

The Scientific Meeting was an all day, face-to-face
meeting in which CIBF investigators, scholars
and fellows presented their latest research being
undertaken within the CIBF research program.
The Advisory Board representatives provided their
comments throughout the day, as well as during
the Advisory Board meeting held that evening.
The Board noted that there were key research
areas and projects which were working well across
the scales and disciplines of brain research, with
many having the potential to result in significant
neuroscientific impact.

The first CIBF ECR workshop was held, and
ECRs were provided an opportunity to introduce
themselves and describe their areas of expertise
and research activities. Roundtable sessions were
held and ECRs were encouraged to discuss career
development opportunities and experiences with
Centre investigators. The meeting concluded with
the formation of the CIBF ECR committee.

In parallel with the main Science Meeting, the
CIBF node administrators participated in a
workshop to discuss operational issues and to
plan the Centre future activities. These
include the development and implementation

CIBF CIs, AIs, fellows, scholars, administrators, program leaders and advisory board members at the CIBF welcome dinner, Cairns, 2015.
Credit: Lyn Beazley
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Sponsorships

fMRI-MVPA WORKSHOP

Over 50 registrants, including graduate
students, post-doctoral research fellows and
faculty members, participated in three days of
discussions, training, testing and demonstrations
presented by an expert on the application of
decoding methods in neuroimaging research
Dr Pamela Douglas (University of California, Los
Angeles). Presentations were also given by a
number of CIBF CIs and AIs and local speakers.

SPONSORSHIPS

In April 2015, a three-day workshop on fMRI multivoxel pattern analysis (MVPA) decoding methods
in neuroimaging was held at the University of
Queensland’s Centre for Advanced Imaging.

The workshop was highly successful, with
registrants providing consistently positive
feedback on their experience. Support from
CIBF contributed to the success of the event,
and enabled a reduction in registration fees and
attendance by attendees from a broader range of
neuroscience disciplines.

ACNS ECR EVENT
The Australasian Cognitive Neuroscience Society
(ACNS) held the 5th biennial ACNS conference
in Auckland NZ in November 2015. The meeting
included a one-day workshop dedicated
to progressing the careers of Early Career
Researchers (ECRs) in cognitive neuroscience.
Around 90 ECRs attended the workshop sessions
on research dissemination, track record building,
work-life balance, life after a post-doctoral
fellowship, and other issues of interest to early
stage researchers. CIBF was represented in the
workshop by speakers including Jason Mattingley
(CIBF CI) and Sharna Jamadar (CIBF Fellow).

CIBF funding supported the costs of the event
which enabled the workshop to be provided
at no cost to all ECRs who were attending the
ACNS 2015 conference. A major outcome of
the workshop was the formation of the ACNS
ECR committee that was formed to ensure that
collaboration and networking opportunities
between ECRs in cognitive neuroscience are
continued after the conference.

Left to Right: Sharna Jamadar, Bryan Paton, Juanita Todd, Marta Garrido, Karl Friston, Jakob Hohwy
Credit: Sharna Jamadar

CIBF ANNUAL REPORT 2015

51

INTEGRATIVE BRAIN FUNCTION WORKSHOP:
MULTI-MODAL APPROACHES TO UNDERSTAND BRAIN FUNCTION
The 2nd Monash Integrative Brain Function
Workshop was held at Monash Biomedical
Imaging in December 2015 organised by CIBF
AI Nao Tsuchiya. The workshop provided an
opportunity for neuroscientists from different
backgrounds to interact and exchange ideas, with
a major focus on understanding neural systems
involved in perception and behaviour, and the

combination of multiple methodologies including
electrophysiology, advanced signal processing,
computational modelling and cognitive
neuroscience.

SPONSORSHIPS

Keynote presentations were given by international
researchers Prof Peter Dayan and Dr Zhaoping
Li (both of University College London, UCL), with
ninety attendees participating and sharing their
research during the poster presentation sessions.
Support from CIBF contributed to event
promotion and logistical arrangements that
enabled reduced registration fees and allowing a
broader network of participants to attend.

Presenter Peter Bossaerts
Credit: Nao Tsuchiya

Post workshop networking session

SYSTEMS & COMPUTATIONAL NEUROSCIENCE DOWN UNDER (SCINDU)
CIBF AI Professor Geoff Goodhill hosted the
Systems and Computational Neuroscience Down
Under (SCINDU) conference at the Queensland
Brain Institute, University of Queensland in
December, 2015. The conference focused on
understanding the computational principles
that underlie how neural circuits decode sensory
information, make decisions, and learn from
experience. SCiNDU attracted 180 registrants,
many of whom travelled internationally and across
Australia to attend the conference. The threeday program consisted of 31 oral and 66 poster
presentations, plus two 3-hour tutorials prior to
the main conference. The conference featured
leading international guest speakers Mark Bear
(Massachusetts Insitute of Technology), Zach

Mainen (Champalimaud), Yang Dan (University
of California Berkeley), Peter Dayan (UCL), and
Li Zhaoping (UCL). CIBF Chief Investigators
including Peter Robinson, Marcello Rosa, Greg
Stuart, Ehsan Arabzadeh, Marta Garrido, Jason
Mattingley and Pankaj Sah, as well as CIBF PI
Michael Breakspear and CIBF AI Geoff Goodhill
gave presentations at the conference.
The conference helped bridge the gap between
systems and computational neuroscientists by
providing a forum for the exchange of knowledge
and ideas. The organisers received positive
feedback from conference participants regarding
the quality of the speakers, the wide diversity of
topics discussed, and the opportunity to interact
with the speakers during the breaks and at the
poster session.
Funding provided by CIBF helped to support
the cost of airfares of the invited international
speakers, including the keynote speaker Peter
Dayan, which helped to increase the affordability
of the registration fees, especially for students.
During his visit Prof Dayan also met with QBI
based CIBF CIs Pankaj Sah and Marta Garrido.

Left to Right: Geoff Goodhill, Allen Cheung, Zach Mainen, Jason Mattingley, Li
Zhaoping, Peter Robinson, Marta Garrido, Greg Stuart, Stephen Williams
Credit: Geoff Goodhill
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Additional ARC
Funding

ARC Discovery Project
Project Title: Spatiotemporal dynamics and
analysis of functional magnetic resonance imaging
DP130100437
$375,000 over 3 years (2013 – 2015)
Chief Investigator: Peter Robinson

ARC Linkage Project
Project Title: Models of Structure Vision
LP140100763
$389,000 over 4 years (2014 – 2017)
Chief Investigator: Greg Stuart

ARC Discovery Early Career Researcher Award
Project Title: Understanding the behavioural and
brain mechanisms underlying decision under
uncertainty.
DE130101393
$375,000 over 3 years (2013 – 2015)
Chief Investigator: Marta Garrido

ARC Discovery Project
Project Title: Marmoset Brain Connectivity Atlas
DP140101968
$560,000 over 3 years (2014 – 2016)
Chief Investigator: Marcello Rosa
ARC Discovery Project
Project Title: Training of perceptual attention
using behavioural measures, brain imaging
and stimulation protocols, and computational
modelling
DP140100266
$547,000 over 3 years (2014 – 2016)
Chief Investigator: Jason Mattingley
ARC Discovery Project
Project Title: Development of novel rapid
genotyping methods for ultrasensitive real-time
DNA detection
DP140101967
$303,000 over 3 years (2014 – 2016)
Chief Investigator: Stan Skafidas
ARC Laureate Fellowship
Project Title: Combining electronic and photonic
processing techniques to implement a powerful
and reconfigurable signal processor
FL130100041
$3,094,000 over 6 years (2013 – 2018)
Chief Investigator: Arthur Lowery
ARC Discovery Project
Project Title: Neural circuits that mediate fear
conditioning and extinction
DP130102209
$600,000 over 3 years (2013 – 2015)
Chief Investigator: Pankaj Sah

ADDITIONAL ARC FUNDING

ARC Laureate Fellowship
Project Title: The physical brain: emergent,
multiscale, nonlinear, and critical dynamics
FL140100025
$2,617462 over 6 years (2014 – 2019)
Chief Investigator: Peter Robinson

ARC Discovery Project
Project Title: Sensory integration in the whisker
pathway: cortical transformations and the
neuronal mechanisms that underlie decision
confidence
DP130101364
$360,000 over 3 years (2013 – 2015)
Chief Investigator: Ehsan Arabzadeh
ARC Special Research Initiative
Project Title: Science of Learning
SR120300015
$16,000,000 over 5 years (2012 – 2016)
Chief Investigators: Jason Mattingley and Pankaj
Sah
ARC Future Fellowship
Project Title: Neuronal and behavioural correlates
of sensory adaptation
FT120100357
$692,788 over 5 years (2012 – 2016)
Chief Investigator: Ehsan Arabzadeh
ARC Centre of Excellence
Project Title: ARC Centre of Excellence in Devices
for Ultrahigh bandwidth Optical Systems
CE110001018
$23,800,000 over 7 years (2011 – 2017)
Chief Investigator: Arthur Lowery
ARC Laureate Fellowship
Project Title: Cognitive control of attention and
its role in regulating brain function in health and
disease
FL110100103
$2,649,836 over 6 years (2011 – 2016)
Chief Investigator: Jason Mattingley
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Publications

2015 publications including CIBF in the acknowledgements or as
an author affiliation.
PUBLICATIONS

BOOKS
1.

Robinson PA, Postnova S, Abeysuriya RG,
Kim JW, McKenzie-Sell L, Karanjai A, Kerr
CC, Fung F, Anderson A, Breakspear MJ,
Drysdale PM, Fulcher BD, Phillips AJK,
Rennie CJ, Yin G. A Multiscale “Working
Brain” Model. In: Bhattacharya, Sen B,
Chowdhury, N F, editors. Validating NeuroComputational Models of Neurological and
Psychiatric Disorders. Switzerland: Springer
International; 2015. p. 107-40.

CONFERENCE PAPERS
3.

Maturana MI, Apollo NV, Garrett DJ,
Kameneva T, Meffin H, Ibbotson MR, Cloherty
SL, Grayden DB. The effects of temperature
changes on retinal ganglion cell responses to
electrical stimulation: Conf Proc IEE Eng Med
Biol Soc. 2015; 7320128

JOURNAL ARTICLES
4.

Abeysuriya RG, Rennie CJ, Robinson
PA. Physiologically based arousal state
estimation and dynamics. J Neurosci Meth.
2015;253:55-69.

5.

Apollo NV, Maturana M, Tong W, Zamani
A, Turnley A, Foroughi J, Wallace G, Prawer
S, Ibbotson MR, Garrett D. Soft, Flexible
Freestanding Neural Stimulation Electrodes
Fabricated from Reduced Graphene Oxide.
Adv Funct Mater. 2015;25:3551-9.

6.
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Burman KJ, Bakola S, Richardson KE, Yu H-H,
Reser DH, Rosa MGP. Cortical and thalamic
projections to cytoarchitectural areas 6Va and
8C of the marmoset monkey: Connectionally
distinct subdivisions of the lateral premotor
cortex. J Comp Neurol. 2015;523(8):1222-47.

8.

Chen SC, Morley JW, Solomon SG. Spatial
precision of population activity in primate
area MT J Neurophysiol. 2015;114(2):869-78.

9.

Cloherty SL, Crowder NA, Mustari MJ,
Ibbotson MR. Saccade-induced image
motion cannot account for post-saccadic
enhancement of visual processing in primate
MST. Front Syst Neurosci. 2015;9(1):122.

Paxinos G, Watson C, Calabrese E, Badea
A, Johnson GA. An MRI/DTI Atlas of the Rat
Brain. San Diego: Academic Press/ Elsevier;
2015.

BOOK CHAPTERS
2.

7.

Baumann O, Borra RJ, Bower JM, Cullen
KE, Habas C, Ivry RB, Leggio M, Mattingley
JB, Molinari M, Moulton EA, Paulin MG,
Pavlova MA, Schmahmann JD, Sokolov AA.
Consensus paper: the role of the cerebellum
in perceptual processes. Cerebellum.
2015;14(2):197-220.

10. Cloherty SL, Ibbotson MR. Contrastdependent phase sensitivity in V1 but not V2
of macaque visual cortex. J Neurophysiol.
2015;113(2):434-44.
11. Cocchi L, Sale MV, Lord A, Zalesky A,
Breakspear M, Mattingley JB. Dissociable
effects of local inhibitory and excitatory
theta-burst stimulation on large-scale brain
dynamics J Neurophysiol. 2015;113(9):3375-85.
12. Fam J, Westbrook F, Arabzadeh E. Dynamics
of pre- and post-choice behaviour: rats
approximate optimal strategy in a discretetrial decision task. Proc R Soc B: Biol Sci.
2015;282(1803):20142963.
13. Fam J, Westbrook F, Arabzadeh E. Behavioral
correlates of the decision process in a
dynamic environment: post-choice latencies
reflect relative value and choice evaluation.
Front Behav Neurosci. 2015;9(261).
14. Filmer HL, Dux PE, Mattingley JB.
Dissociable effects of anodal and cathodal
tDCS reveal distinct functional roles for right
parietal cortex in the detection of single
and competing stimuli. Neuropsychologia
2015;74:120-6.
15. Filmer HL, Mattingley JB, Dux PE. Object
substitution masking for an attended and
foveated target. J Exp Psychol: Hum Percept
Perform. 2015;41:6-10.

17. Fu Y, Yu Y, Paxinos G, Watson C, Rusznak Z.
Ageing-dependent changes in the cellular
composition of the mouse brain and spinal
cord. Neuroscience. 2015;290:406-20.
18. Garrido MI, Barnes GR, Kumaran D, Maquire
EA, Dolan RJ. Ventromedial prefrontal
cortex drives hippocampal theta oscillations
induced by mismatch computations.
Neuroimage. 2015;120:362-70.
19. Hadjinicolaou AE, Meffin H, Maturana MI,
Cloherty SL, Ibbotson MR. Prosthetic vision:
devices, patient outcomes and retinal
research. Clin Exp Optom. 2015;98(5):395410.
20. Hadjinicolaou AE, Savage CO, Garrett
DJ, Apollo NV, Cloherty SL, Ibbotson MR,
O’Brien BJ. Optimal electrical stimulation
of retinal ganglion cells. Trans Neural Syst
Rehabil Eng. 2015;23(2):169-78.
21. Hall MG, Mattingley JB, Dux PE. Distinct
contributions of attention and working
memory to visual statistical learning and
ensemble processing. J Exp Psychol: Hum
Percept Perform. 2015;41(4):1112-23.
22. He W, Garrido MI, Sowman PF, Brock J,
Johnson BW. Development of effective
connectivity in the core network for face
perception. Hum Brain Mapp. 2015;36:216173.
23. Hearne L, Cocchi L, Zalesky A, Mattingley
JB. Interactions between default mode and
control networks as a function of increasing
cognitive reasoning complexity. Hum Brain
Mapp. 2015;36(7):2719-31.
24. Jamadar S, Johnson B, Clough M, Egan
GF, Fielding J. Behavioural and neural
plasticity of ocular motor control: changes
in performance and fMRI activity following
antisaccade training. Front Hum Neurosci.
2015;9:653.

PUBLICATIONS

16. FitzGibbon T, Eriköz B, Grünert U, Martin PR.
Analysis of the lateral geniculate nucleus in
dichromatic and trichromatic marmosets. J
Comp Neurol. 2015;523(13):1948-66.

25. Keane A, Gong P. Propagating waves can
explain irregular neural dynamics. J Neurosci.
2015;35(4):1591-605.
26. Liang H, Bácskai T, Paxinos G. Termination of
vestibulospinal fibers arising from the spinal
vestibular nucleus in the mouse spinal cord.
Neuroscience. 2015;294:206-14.
27. Liang H, Wang S, Francis R, Whan R, Watson
C, Paxinos G. Distribution of raphespinal
fibers in the mouse spinal cord. Mol Pain.
2015;11(1):42.
28. Liang H, Watson C, Paxinos G. Projections
from the oral pontine reticular nucleus to
the spinal cord of the mouse. Neurosci Lett.
2015;584:113-8.
29. Litvak V, Garrido MI, Zeidman P, Friston K.
Empirical Bayes for group (DCM) studies: a
reproducibility study. Front Hum Neurosci.
2015;9:670.
30. Lui LL, Mokri Y, Reser DH, Rosa MGP, Rajan
R. Responses of neurons in the marmoset
primary auditory cortex to interaural level
differences: Comparison of pure tones and
vocalizations. Front Neurosci. 2015;9:132.
31. Meffin H, Hietanen MA, Cloherty SL,
Ibbotson MR. Spatial phase sensitivity
of complex cells in primary visual
cortex depends on stimulus contrast. J
Neurophysiol. 2015;114(6):3326-38.
32. Painter DR, Dux PE, Mattingley JB. Distinct
roles of the intraparietal sulcus and
temporoparietal junction in attentional
capture from distractor features: an individual
differences approach. Neuropsychologia.
2015;74:50-62.
33. Painter DR, Dux PE, Mattingley JB. Casual
involvement of visual area MT in global
feature-based enhancement but not
contingent attentional capture. Neuroimage.
2015;118:90-102.
34. Pasternak T, Lui LL, Spinelli PM. Unilateral
prefrontal lesions impair memory-guided
comparisons of contralateral visual motion. J
Neurosci. 2015;35(18):7095-105.
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35. Perry A, Wen W, Lord A, Thalamuthu
A, Roberts G, Mitchell PB, Sachdev PS,
Breakspear M. The organisation of the elderly
connectome. Neuroimage. 2015;114:414-26.

46. Zeater N, Cheong SK, Solomon SG, Dreher
B, Martin PR. Binocular Visual Responses in
the Primate Lateral Geniculate Nucleus. Curr
Biol. 2015;25:3190-5.

36. Poch C, Garrido MI, Igoa JM, Belichon M,
Garcia-Morales I, Campo P. Time-varying
effective connectivity during visual object
naming as a function of semantic demands. J
Neurosci. 2015;35:8768-76.

47. Zhao X, Kim JW, Robinson PA. Slow-wave
oscillations in a corticothalamic model of
sleep and wake. J Theor Biol 2015;370:93102.

PUBLICATIONS

37. Poudel G, Stout JC, Dominguez DF,
Churchyard A, Chua P, Egan GF, GeorgiouKaristianis N. Longitudinal change in white
matter microstructure in Huntington’s
disease: The IMAGE-HD study. Neurobiol
Dis. 2015;74(1):406-12.
38. Robinson AK, Reinhard J, Mattingley JB.
Olfaction modulates early neural responses
to matching visual objects. J Cogn Neurosci.
2015;27(4):832-41.
39. Robinson PA, Roy N. Neural field theory
of nonlinear wave-wave and wave-neuron
processes. Phys Rev E Stat Nonlin Soft Matter
Phys. 2015;91:062719.
40. Rosa MJ, Portugal L, Hahn T, Fallgatter AJ,
Garrido MI, Shawe-Taylor J, Mourao-Miranda
J. Sparse network-based models for patient
classification using fMRI. Neuroimage
2015;105:493-506.

49. Angelucci A, Rosa MG. Resolving the
organization of the third tier visual cortex in
primates: a hypothesis-based approach. Vis
Neurosci. 2015;32:e010.
50. Bakola S, Burman KJ, Rosa MGP. The cortical
motor system of the marmoset monkey
(Callithrix jacchus). Neurosci Res. 2015;93:72-81.
51. Lui LL, Rosa MGP. Structure and function of
the middle temporal visual area (MT) in the
marmoset: Comparisons with the macaque
monkey. Neurosci Res. 2015;93:62-71.
52. Mansouri FA, Rosa MG, Atapour N. Working
Memory in the Service of Executive Control
Functions. Front Syst Neurosci. 2015;9:166.
53. Sale MV, Mattingley JB, Zalesky A, Cocchi
L. Imaging human brain networks to
improve the clinical efficacy of non-invasive
brain stimulation. Neurosci Biobehav Rev.
2015;57:187-98.

42. Stronks HC, Nau AC, Ibbotson MR, Barnes N.
The role of visual deprivation and experience
on the performance of sensory substitution
devices. Brain Res. 2015;1624:140-52.

54. Stuart GJ, Spruston N. Dendritic integration:
60 years of progress. Nat Neurosci.
2015;18:1713-21.

44. Weltzien F, Percival KA, Martin PR, Grünert U.
Analysis of bipolar and amacrine populations
in marmoset retina. J Comp Neurol.
2015;523(2):313-34.
45. Wimmer VC, Harty RC, Richards KL, Phillips
AM, Miyazaki H, Nukina N, Petrou S. Sodium
channel β1 subunit localizes to axon initial
segments of excitatory and inhibitory
neurons and shows regional heterogeneity
in mouse brain. J Comp Neurol.
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41. Strobel C, Marek R, Gooch HM, Sullivan
RK, Sah P. Prefrontal and auditory input to
intercalated neurons of the amygdala. Cell
Rep. 2015;10:1435-42.

43. Townsend RG, Solomon SS, Chen SC,
Pietersen AN, Martin PR, Solomon SG, Gong
P. Emergence of complex wave patterns
in primate cerebral cortex. J Neurosci.
2015;35(11):4657-62.
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48. Zhao X, Robinson PA. Generalized seizures in
a neural field model with bursting dynamics.
J Comput Neurosci. 2015;39(2):197-216.

55. Yu H-H, Chaplin TA, Rosa MGP.
Representation of central and peripheral
vision in the primate cerebral cortex: Insights
from studies of the marmoset brain. Neurosci
Res. 2015;93:47-61.
56. Zantomio D, Chana G, Laskaris L, Testa R,
Everall I, Pantelis C, Skafidas E. Convergent
evidence for mGluR5 in synaptic and
neuroinflammatory pathways implicated in
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Presentations

1.

Abeysuriya R, Robinson PA. Real-time
automated EEG tracking of brain state
parameters using neural field theory:
Application to brain stability and seizures.
IWSP7: Seventh International Workshop
on Seizure Prediction; 3-6 August 2015;
Melbourne, Australia.

2.

Adibi M, Kheradpezhouh E, Fenlon LR,
Suarez R, Richards LJ, Arabzadeh E.
Contribution of cortical layers 2/3 to sensory
processing in mouse barrel cortex. 38th
Annual Meeting of the Japan Neuroscience
Society; 28 July 2015; Kobe, Japan.

3.

Arabzadeh E. Neuronal circuitry underlying
efficient sensory processing in the barrel
cortex. How do time and sensory information
interact in perceptual decision-making?
Bernstein Conference; 14 September 2015;
Heidelberg, Germany. Invited Presentation.

4.

Arabzadeh E. Neuronal and Behavioural
Correlates of Sensory Prioritisation. Institute
for Research in Fundamental Sciences
Seminar; 11 September 2015; Tehran, Iran.
Invited Presentation.

5.

Arabzadeh E. Neuronal and Behavioural
Correlates of Sensory Prioritisation.
International School for Advanced Studies
(SISSA) Seminar; 18 September 2015; Trieste,
Italy. Invited Presentation.

6.

Arabzadeh E. Neuronal activity underlying
efficient sensory processing in the barrel
cortex. SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17
December 2015; Brisbane, Australia. Invited
Presentation.

7.

Breakspear M. Candidate examples for a
computational approach to address practical
problems in psychiatry: What are the
characteristics of an application that makes
it both feasible and relevant? Computational
Psychiatry: What Can Theoretical
Neuroscience and Psychiatry Teach Each
Other?; 28 June - 3 July 2015; Frankfurt,
Germany. Invited Presentation.

8.

Breakspear M. Brain Waves. Organization
for Human Brain Mapping; 14-18 June 2015;
Hawaii, USA. Keynote Presentation.

9.

Breakspear M. Introduction to Computational
Neuroscience. Organization for Human Brain
Mapping; 14-18 June 2015; Hawaii, USA.
Invited Presentation.

PRESENTATIONS

INTERNATIONAL PRESENTATIONS

10. Breakspear M. Nonlinear, hierarchical
dynamics in prefrontal cortex modulate the
precision of perceptual beliefs. SCiNDU:
Systems & Computational Neuroscience
Down Under; 15-17 December 2015;
Brisbane, Australia. Invited Presentation.
11. Breakspear M, Makeig S, Tanaka T,
Muthuraman M, Poston K. Dynamic
Connectivity of Agency. Brain Connectivity
Workshop; 10 June 2015; California, USA.
Invited Presentation.
12. Davies AJ, Chaplin T, Rosa MGP, Yu HH.
Context-dependent robust coding of
stimulus speed in primate extrastriate cortex.
11th Asia-Pacific Conference on Vision; 10-12
July 2015; Singapore, Singapore.
13. Davies AJ, Rosa MGP, Yu HH. Contextdependent robust coding of stimulus speed
in primate extrastriate cortex. Neuroscience
2015 - Annual Meeting of the Society for
Neuroscience; 17-21 October 2015; Chicago,
USA.
14. Egan GF. Using neuroimaging to investigate
the mechanisms of Friedreich’s ataxia. CAG
Triplet Repeat Disorders, Gordon Research
Conference 1-5 June 2015; Barga, Italy.
Invited Presentation.
15. Garrido MI. Predictive and efficient coding in
sensory learning. 5th Australasian Cognitive
Neuroscience Society Conference; 26-29
November 2015; Auckland, New Zealand.
Invited Presentation.
16. Garrido MI. Investigating human attention
and prediction. Neuroinformatics 2015, 8th
INCF Congress; 20-22 August 2015; Cairns,
Australia. Invited Presentation.
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17. Garrido MI. Constructing the Integrated
Brain, neurons, circuits and cognition.
3rd Queensland Brain Institute & Munich
Center for Neurosciences Symposium; 7-9
October 2015; Brisbane, Australia. Invited
Presentation.

27. Marek R. Neural correlates and circuitry in
the medial prefrontal cortex to regulate
fear extinction. 3rd Queensland Brain
Institute & Munich Center for Neurosciences
Symposium; 7-9 October 2015; Brisbane,
Australia. Invited Presentation.

18. Garrido MI. Predictive and efficient coding
in sensory learning. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.
Invited Presentation.

28. Martin PR, Zeater N, Cheong SK, Solomon
SG, Pietersen ANJ, Dreher B.Binocular
inputs to blue-ON and blue-OFF cells in
marmoset lateral geniculate nucleus. 23rd
Symposium of the International Colour Vision
Society; 3-7 July 2015; Sendai, Japan. Invited
Presentation.

PRESENTATIONS

19. Gavrilescu M, Battista J, Ibbotson MR,
Gibbs P. Visual fatigue induced by optical
misalignment in binocular devices:
application to night vision binocular devices.
SPIE DSS Defense + Security Conference;
20-24 April 2015; Baltimore, USA.
20. Gong P. Cortical spatiotemporal dynamics
and their computational principles.
Symposium on Computational and Systems
Neuroscience, Artificial Intelligence; October
2015; Shanghai, China. Invited Presentation.
21. Goscinski W. MASSIVE CVL: a specialized
imaging and neuroinformatics facility.
Neuroinformatics 2015, 8th INCF Congress;
20-22 August 2015; Cairns, Australia. Invited
Presentation.
22. Hearne L. Functional brain networks
underlying high-level cognitive reasoning
and fluid intellence. 5th Australasian
Cognitive Neuroscience Society Conference;
26-29 November 2015; Auckland, New
Zealand. Invited Presentation.
23. Ibbotson MR. Returning sight to the blind.
CLSA Investor Forum; 24 February 2015;
Tokyo, Japan. Invited Presentation.
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30. Mattingley J. What can evoked neural
oscillations reveal about visual perception
and selective attention? University of
Minnesota Colloquium; 24 September 2015;
Minneapolis, USA. Invited Presentation.
31. McFayden J.The subcortical route to the
amygdala: Spatial frequencies and facial
expressions. 5th Australasian Cognitive
Neuroscience Society Conference; 26-29
November 2015; Auckland, New Zealand.
Invited Presentation.
32. Meffin H, Hietanen MA, Cloherty SL,
Ibbotson, MR. Contrast dependent phase
sensitivity of complex cells in primary visual
cortex. SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17 December
2015; Brisbane, Australia.

24. Ibbotson MR. Understanding attention
& predictive coding circuits in the brain.
Neuroinformatics 2015, 8th INCF Congress;
20-22 August 2015; Cairns, Australia. Invited
Presentation.

33. Painter D, Funane T, Katura T, Sato H,
Mattingley J. Spatiotemporal evolution of
future-based selection during visual search.
Australasian Society for Experimental
Psychology Conference; 9 April 2015; Sydney,
Australia.

25. Ibbotson MR, Wong RCS, Garrett DJ,
Grayden DB, Cloherty SL. Bionic eye
research: retinal ganglion cell responses to
electrical stimulation with temporal patterns
resembling light-evoked spike trains. Asia
ARVO; 16-19 February 2015; Yokohama,
Japan. Invited Presentation.

34. Paxinos G. The brain of monkeys and
humans. Brainnetome; International
Symposium on Primate Models in Brain
Research — From Monkey Brain to Human
Brain; 5 November 2015; Haikou, China.
Plenary Speaker.

26. Lowery A. Monash Vision Group’s Cortical
Bionic Eye System: a wireless cortical
stimulator. Neuroinformatics 2015, 8th
INCF Congress; 20-22 August 2015; Cairns,
Australia. Keynote Presentation.
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29. Mattingley J. Neural correlates of selective
visual attention for interactive approach
and avoidance. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.
Invited Presentation.

35. Paxinos G. Neuroscience in ancient Greece.
Myrtis Conference; 13 May 2015; Athens,
Greece. Plenary Speaker.
36. Paxinos G. Brain Behaviour and Evolution.
Romanian Neuroscience Society Meeting;
29-31 October 2015; Bucharest, Romania.
Plenary Speaker.

37. Paxinos G. Brain Behaviour and Evolution.
XXIV International Symposium on
Morphological Sciences meeting; 2-6
September 2015; Istanbul, Turkey. Plenary
Speaker.
38. Price N. How do populations of neurons
incorporate recent stimulus statistics?
Neuroinformatics 2015, 8th INCF Congress;
20-22 August 2015; Cairns, Australia. Invited
Presentation.

40. Robinson PA. Interrelating EEF, fMRI,
Networks, and Criticality: Multiscale
Modeling and the Role of Brain Eigenmodes.
Organization for Human Brain Mapping;
14-18 June 2015; Hawaii, USA. Invited
Presentation.
41. Robinson PA. Physiology-based quantitative
modeling and analysis of brain dynamics
underlying attention and prediction.
SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17
December 2015; Brisbane, Australia. Invited
Presentation.
42. Robinson PA. Physiology-based quantitative
modeling and analysis of brain dynamics
underlying attention and prediction.
Neuroinformatics 2015, 8th INCF Congress;
20-22 August 2015; Cairns, Australia. Invited
Presentation.
43. Rosa MGP, Egan GF. Mapping neural
connections in primates - an expanding
role for cortical connectivity atlases. Joint
meetings of the International Society for
Neurochemistry, the Asian-Pacific Society
for Neurochemistry and the Australasian
Neuroscience Society; 23-27 August 2015;
Cairns, Australia. Invited Presentation.
44. Sah P. Regulation of fear: Circuit and Network
Interactions. Amygdala Function in Emotion,
Cognition and Disease, Gordon Research
Seminar; 4-5 August 2015; Massachusetts,
USA. Invited Presentation.

46. Sah P. Prefrontal, hippocampus, amygdala
networks in fear learning. From Synapses to
Circuits and Behaviour Satellite of 2015 ISN/
ANS Annual meeting 22 August 2015; Palm
Cove, Australia. Invited Presentation.
47. Sah P. Hippocampal prefrontal circuits
that mediate fear learning and extinction.
SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17
December 2015; Brisbane, Australia. Invited
Presentation.

PRESENTATIONS

39. Robinson PA. Physiology-based quantitative
modeling and analysis of brain dynamics
underlying attention and prediction.
Complexity, Criticality, and Computation (C3)
International Biannual Symposium; 26-27
November 2015; Sydney, Australia. Invited
Presentation.

USA. Invited Presentation.

48. Sanz-Leon P, Knock SA. An implementation
of neural fields on the cortical surface. IWSP7:
Seventh International Workshop on Seizure
Prediction; 3-6 August 2015; Melbourne,
Australia.
49. Stuart G. SK channels and spike timingdependent synaptic plasticity. 5th Bonner
Humboldt Preisträger (Prizewinner) Forum;
7-9 October 2015; Bonn, Germany. Invited
Presentation.
50. Stuart G. SK channels and spike timingdependent synaptic plasticity. AustraliaChina Symposium on Neuroscience; 15-16
October 2015; Melbourne, Australia. Invited
Presentation.
51. Stuart G. SK channels and spike timingdependent synaptic plasticity. SCiNDU:
Systems & Computational Neuroscience
Down Under; 15-17 December 2015;
Brisbane, Australia. Invited Presentation.
52. Wilson MT, Goodwin D, Fung F, Robinson
PA, Reynolds J, Shemmell J. A comparison of
modeling approaches to TMA. Australasian
Winter Conference on Brain Research.
Neuroinformatics 2015, 8th INCF Congress;
20-22 August 2015; Cairns, Australia. Invited
Presentation.
53. Wittenhagen L, Painter D, de Weerd
P, Mattingley J. Neural correlates of
amodal visual completion revealed using
frequency tagging. Australasian Society for
Experimental Psychology Conference; 9 April
2015; Sydney, Australia.

45. Sah P. Update on NMDA receptors in
Learning. Amygdala Function in Emotion,
Cognition and Disease, Gordon Research
Seminar; 4-5 August 2015; Massachusetts,
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LOCAL PRESENTATIONS
54. Arabzadeh E. Neuronal circuitry underlying
sensory processing in the barrel cortex.
Anderson Stuart Seminar Series, University
of Sydney; 12 October 2015; Sydney, NSW.
Invited Presentation.

PRESENTATIONS

55. Cheong SK, Dreher B, Grünert U, Lee SC,
Martin PR, Percival K, Pietersen A, Solomon
SG, Szmajda B, Tailby C, Zeater N. Tertium
quid, and the value of messing things
up. Sensory Neuroscience Symposium; 8
December 2015; Parramatta, NSW. Keynote
Presentation.
56. Egan GF. Deciphering brain function using
next generation brain imaging technologies.
Advances in Molecular Imaging Symposium;
7 May 2015; Brisbane, QLD. Invited
Presentation.
57. Egan GF. Prospects for deciphering brain
function using next generation brain
imaging. John Curtin School of Medical
Research Smeinar, Australian National
University; 20 November 2015; Canberra,
ACT. Invited Presentation.
58. Egan GF. Prospects for deciphering
brain disorders using next generation
brain imaging. Orygen Research Institute
Symposium; 13 November 2015; Melbourne,
VIC. Invited Presentation.
59. Egan GF. Monash Biomedical Imagingcollaborative research opportunities.
Psychology Seminar Series, University of
Queensland; 6 November 2015; St Lucia,
QLD. Invited Presentation.
60. Garrido MI. DCM for evoked responses.
CCD-Neural Markers Statistical Parametric
Mapping Workshop: Dynamic Causal
Modelling (DCM) for MEG/EEG; 24 July 2015;
Sydney, NSW. Invited Presentation.
61. Harrison B, Korgaonkar M, Davey C, Hermens
D, Whittle S, Breakspear M. Neuroimaging
and computational approaches to
depression. Society for Mental Health
Research Conference; 2-4 December 2015;
Brisbane, QLD. Invited Presentation.
62. Hearne L. Interactions between default
mode and control networks with increases
in complexity during cognitive reasoning.
Cortical Connections 2015; 20 March 2015;
Brisbane, QLD. Invited Presentation.
63. Mattingley J. What can evoked neural
oscillations reveal about visual perception
and selective attention? MARCS Monday
Evening Research Colloquium; 10 August
2015; Sydney, NSW. Invited Presentation.
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64. Mattingley J. What can evoked neural
oscillations reveal about visual perception
and selective attention? University of
Western Australia Psychology Colloquium;
15 September 2015; Perth, WA. Invited
Presentation.
65. Robinson PA. Physiologically Based
Quantitative Modeling of Sleep Dynamics.
Physiology Seminar Series, Monash
University; 16 March 2015; Clayton, VIC.
Invited Presentation.
66. Sah P. Neural circuits that mediate fear
learning and fear extinction. Anderson Stuart
Seminar Series, University of Sydney; 5 June
2015; Sydney, NSW. Invited Presentation.
67. Stuart G. SK channels and spike timingdependent synaptic plasticity. Gage
Conference: Ion Channels and Transporters;
15-17 April 2015; Canberra, ACT. Invited
Presentation.

POSTER PRESENTATIONS
68. Abeysuriya R. Beyond Rechtschaffen-Kales:
real-time automated EEG tracking of arousal
states using neural field theory. 7th World
Congress of the World Sleep Federation; 31
October - 3 November 2015; Istanbul, Turkey.
69. Adibi M, Kheradpezhouh E, Arabzadeh E.
Temporal dynamics of sensory adaptation in
rat barrel cortex. 38th Annual Meeting of the
Japan Neuroscience Society; 28 July 2015;
Kobe, Japan.
70. Adibi M, Kheradpezhouh E, Arabzadeh E.
Temporal dynamics of sensory adaptation
in rat barrel cortex. Joint meetings of the
International Society for Neurochemistry, the
Asian-Pacific Society for Neurochemistry and
the Australasian Neuroscience Society; 23-27
August 2015; Cairns, Australia.
71. Adibi M, Kheradpezhouh E, Fenlon LR,
Suarez R, Richards LJ, Arabzadeh E.
Contribution of layer 2/3 neurons to sensory
adaptation in mouse somatosensory cortex.
Neuroscience 2015 - Annual Meeting of the
Society for Neuroscience; 17-21 October
2015; Chicago, USA.
72. Apollo NV, Maturana MI, Tong W, Nayagam
DAX, Shivdasani MN, Foroughi J, Wallace
GG, Prawer S, Ibbotson MR, Garrett DJ.
Neural interfacing applications of liquid
crystalline graphene oxide fibers. 37th
Annual International Conference of the IEEE
Engineering in Medicine and Biology Society;
25-29 August 2015; Milan, Italy.

73. Aquino K, Lacy T, Robinson PA, Schira M.
Using models to design fMRI experiments
– not just fit data. Organization for Human
Brain Mapping; 14-18 June 2015; Hawaii,
USA.
74. Bareham C. Role of right parietal cortex in
auditory attention: evidence from an rTMS
study of auditory extinction. 5th Australasian
Cognitive Neuroscience Society Conference;
26-29 November 2015; Auckland, New
Zealand.

76. Chaplin TA, Allitt BJ, Hagan MA, Price NS,
Rosa MGP, Rajan R, Lui LL. Audiovisual
integration in areas MT & MST of marmoset
monkeys. 13th Australasian Auditory
Neuroscience Workshop; 30 November - 1
December 2015; Melbourne, Australia.
77. Chaplin TA, Allitt BJ, Hagan MA, Price NS,
Rosa MGP, Rajan R, Lui LL. Audiovisual
integration in areas MT & MST of marmoset
monkeys. Joint meetings of the International
Society for Neurochemistry, the AsianPacific Society for Neurochemistry and the
Australasian Neuroscience Society; 23-27
August 2015; Cairns, Australia.
78. Chaplin TA, Allitt BJ, Hagan MA, Price NS,
Rosa MGP, Rajan R, Lui LL. Audiovisual
integration in areas MT & MST of marmoset
monkeys. Monash Brain Function Workshop
2015; 14 December 2015; Melbourne, VIC.
79. Chaplin TA, Allitt BJ, Hagan MA, Price NS,
Rosa MGP, Rajan R, Lui LL. Audiovisual
integration in areas MT & MST of marmoset
monkeys. Neuroscience 2015 - Annual
Meeting of the Society for Neuroscience; 1721 October 2015; Chicago, USA.
80. Chaplin TA, Allitt BJ, Hagan MA, Price NS,
Rosa MGP, Rajan R, Lui LL. Audiovisual
integration in areas MT & MST of marmoset
monkeys. SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17 December
2015; Brisbane, Australia.
81. Cloherty SL, Hughes NJ, Goodhill GJ,
Ibbotson MR. Sensory experience modifies
the spatial relationship between orientation
and ocular dominance maps in visual cortex.
Neuroscience 2015 - Annual Meeting of the
Society for Neuroscience; 17-21 October
2015; Chicago, USA.

83. Filmer H, Mattingley J, Dux P. Object
substitution for an attended and foveated
target. Vision Sciences Society; 18 May 2015;
Florida, USA.
84. Garrido MI, Mattingley J. MMN: a marker of
statistical learning in the brain. 7th Mismatch
Signals from the Brain; 11 September 2015;
Leipzig, Germany.

PRESENTATIONS

75. Baumann O. Functional organization of
the parahippocampal cortex: Dissociable
roles for context representations and the
perception of visual scenes. 5th Australasian
Cognitive Neuroscience Society Conference;
26-29 November 2015; Auckland, New
Zealand.

82. Dux P, Naughtin C, Mattingley J. Early
cortical contributions to object individuation.
Vision Sciences Society; 18 May 2015; Florida,
USA.

85. Garrido MI, Rowe EG, Halasz V, Mattingley
JB. The effects of attention on neural
representations of environmental statistics.
SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17 December
2015; Brisbane, Australia.
86. Garrido MI, Teng J, Mattingley J.
Surprise responses in the human brain
demonstrate statistical learning even under
high concurrent cognitive demand. 4th
Champalimaud Neuroscience Symposium
- Perspectives on Social Behaviour; 18
September 2015; Lisbon, Portugal.
87. Garrido MI, Teng J, Mattingley J. Statistical
learning under high cognitive load.
Organization for Human Brain Mapping; 1418 June 2015; Hawaii, USA.
88. Gharaei S, Arabzadeh E, Solomon S. Are
rats capable of selective, spatial attention?
Joint meetings of the International Society
for Neurochemistry, the Asian-Pacific Society
for Neurochemistry and the Australasian
Neuroscience Society; 23-27 August 2015;
Cairns, Australia.
89. Gollo LL, Roberts JA, Breakspear M. A
phase transition in human brain connectivity.
SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17 December
2015; Brisbane, Australia.
90. Gooch HM, Xu L, Sah P. Optogenetics
reveals asymmetrical GABAergic recruitment
within the lateral amygdala by auditory
inputs. SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17 December
2015; Brisbane, Australia.
91. Grünert U, Lee SC, Weltzien F. Identification
of calretinin immunoreactive amacrine
cells in human retina. Annual Meeting of
the Association for Research in Vision and
Ophthalmology; 3-7 May 2015; Colorado,
USA.
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92. Gu Y, Gong P. The dynamics of memory
search: a modeling study. Computational
and Systems Neuroscience; 5-8 March 2015;
Utah, USA.
93. Gu Y, Gong P. A Modeling Study of the
Dynamics of Memory Retrieval. Neuroscience
2015 - Annual Meeting of the Society for
Neuroscience; 17-21 October 2015; Chicago,
USA.

PRESENTATIONS

94. Hadjidimitrakis K, Alanazi O, Chaplin
TA, Chan J, Yu HH, Bakola S, Rosa MGP.
Topographic organization of the “third tier”
dorsomedial visual cortex in the macaque
monkey. Neuroscience 2015 - Annual
Meeting of the Society for Neuroscience; 1721 October 2015; Chicago, USA.
95. Hagan MA, Chaplin TA, Huxlin KR, Rosa MGP,
Lui LL. Response properties of MT neurons
to random dot motion stimuli after V1
lesion. SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17 December
2015; Brisbane, Australia.
96. Halupka K, Shivdasani M, Cloherty SL,
Grayden DB, Burkitt AN, Ibbotson MR,
Meffin H. Prediction of cortical responses to
simultaneous electrical retinal stimulation
using a linear-nonlinear model. Neuroscience
2015 - Annual Meeting of the Society for
Neuroscience; 17-21 October 2015; Chicago,
USA.
97. Harris A. Alpha and theta oscillations play
dissociable roles in goal-directed attention.
5th Australasian Cognitive Neuroscience
Society Conference; 26-29 November 2015;
Auckland, New Zealand.
98. Hearne L, Cocchi L, Mattingley JB. Functional
brain networks underlying high-level
cognitive reasoning and fluid intellence.
SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17 December
2015; Brisbane, Australia.
99. Heitmann S, Boonstra T, Gong P, Breakspear
M, Ermentrout B. Modeling motor
commands as traveling waves of cortical
oscillation. Computational and Systems
Neuroscience; 5-8 March 2015; Utah, USA.
100. Keane B, Spence M, Yarrow K, Arnold D.
Perceptual confidence demonstrates trialby-trial insight into the precision of audiovisual timing encoding. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.
101. Kheradpezhouh E, Adibi M, Fenlon L, Suarez
R, Richards L, Arabzadeh E. Contribution of
cortical layers 2/3 to sensory processing in
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mouse barrel cortex. Joint meetings of the
International Society for Neurochemistry, the
Asian-Pacific Society for Neurochemistry and
the Australasian Neuroscience Society; 23-27
August 2015; Cairns, Australia.
102. Lacy T, Aquino K, Robinson PA. Induction of
Hemodynamic Shocks by Moving Stimuli in
the Primary Visual Cortex. Organization for
Human Brain Mapping; 14-18 June 2015;
Hawaii, USA.
103. Lee C, Diamond M, Arabzadeh E. A rodent
model of sensory prioritisation: behavioural
performance and neural correlates. Joint
meetings of the International Society for
Neurochemistry, the Asian-Pacific Society
for Neurochemistry and the Australasian
Neuroscience Society; 23-27 August 2015;
Cairns, Australia.
104. Lee C, Diamond M, Arabzadeh E. A rodent
model of sensory prioritisation: behavioural
performance and neural correlates.
Neuroscience 2015 - Annual Meeting of the
Society for Neuroscience; 17-21 October
2015; Chicago, USA.
105. Levy-Bencheton D. Role of parietal cortex in
predictive remapping across eye movements:
a transcranial magnetic stimulation study.
5th Australasian Cognitive Neuroscience
Society Conference; 26-29 November 2015;
Auckland, New Zealand.
106. Madden D, Sale M, Robinson G. Left lateral
prefrontal a-tDCS as an intervention for
age-related decline in executive language
ability. Australasian Society for Experimental
Psychology Conference; 9 April 2015; Sydney,
Australia.
107. Majka P, Chaplin TA, Yu HH, Pinskiy V, Mitra
P, Wójcik DK, Rosa M. Workflow for mapping
tracer injection studies of the common
marmoset into a reference template.
Neuroinformatics 2015, 8th INCF Congress;
20-22 August 2015; Cairns, Australia.
108. Majka P, Chaplin TA, Yu HH, Tolpygo A, Mitra
P, Wójcik DK, Rosa M. Workflow for mapping
tracer injection studies of the common
marmoset into a reference template.
Neuroscience 2015 - Annual Meeting of the
Society for Neuroscience; 17-21 October
2015; Chicago, USA.
109. Marek R, Fallah A, Sah P. Hippocampusdriven feed-forward inhibition in the
prefrontal cortex mediated by GABA
encodes task-dependent contextual
information. From Synapses to Circuits
and Behaviour Satellite of 2015 ISN/ANS
Annual meeting; 22 August 2015; Palm Cove,
Australia.

110. Masri R, Percival K, Koizumi A, Martin P,
Grünert U. Synaptic contacts between the
diffuse cone bipolar cell type DB3A and
ganglion cells in the marmoset retina. Joint
meetings of the International Society for
Neurochemistry, the Asian-Pacific Society
for Neurochemistry and the Australasian
Neuroscience Society; 23-27 August 2015;
Cairns, Australia.

112. Maturana MI, Apollo D, Garrett DB, Grayden
DB, Ibbotson MR, Meffin H, Cloherty SL,
Kameneva T. Estimating spatial sensitivity
profiles for electrical stimulation of retinal
ganglion cells. Joint meetings of the
International Society for Neurochemistry, the
Asian-Pacific Society for Neurochemistry and
the Australasian Neuroscience Society; 23-27
August 2015; Cairns, Australia.
113. McFayden J, Merillod M, Halasz V, Mattingley
JB, Garrido MI. The subcortical route to
the amygdala: Spatial frequencies and
facial expressions. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.
114. Naughtin C. Early cortical contributions to
object individuation revealed by perception
of illusory figures. 5th Australasian Cognitive
Neuroscience Society Conference; 26-29
November 2015; Auckland, New Zealand.
115. Nguyen VT, Sonkusare S, Breakspear M,
Guo CC. The role of the cerebellum in
predictive coding during emotional and
perceptual processes. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.
116. Nott Z. Lesion sites associated with Theory
of Mind impairments in stroke patients: A
VLSM analysis. 5th Australasian Cognitive
Neuroscience Society Conference; 26-29
November 2015; Auckland, New Zealand.
117. Nott Z, Horne K, Beavis T, Henry J,
Mattingley J, Molenberghs P. Lesion sites
associated with Theory of Mind problems
in stroke patients: A VLSM analysis.
Organisation for Human Brain Mapping 1418 June 2015; Hawaii, USA.
118. Painter D. Spatiotemporal evolution of
future-based selection during visual search.
5th Australasian Cognitive Neuroscience
Society Conference; 26-29 November 2015;
Auckland, New Zealand.

120. Perumal MB, Stratton P, Sullivan R, Sah
P. Reverberating cell assemblies through
GABAergic excitation. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.

PRESENTATIONS

111. Matthews N. Influence of pre-trial alpha
oscillations on mathematical reasoning.
5th Australasian Cognitive Neuroscience
Society Conference; 26-29 November 2015;
Auckland, New Zealand.

119. Painter D, Dwyer M, Kamke MR, Mattingley
JB. Steady-state evoked potentials
reveal visual cortical hyper-excitability
to peripheral visual field stimulation
in macular degeneration patients with
visual hallucinations. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.

121. Pietersen A, Zeater N, Cheong SK, Solomon
SS, Martin PR. Effect of spike rate on
response characteristics of koniocellular
cells in the lateral geniculate nucleus of
common marmosets. Joint meetings of the
International Society for Neurochemistry, the
Asian-Pacific Society for Neurochemistry and
the Australasian Neuroscience Society; 23-27
August 2015; Cairns, Australia.
122. Purushothuman S, Lee SCS, Martin PR,
Grünert U. Spatial relationship between
cones and midget bipolar cells in human
retina. Joint meetings of the International
Society for Neurochemistry, the AsianPacific Society for Neurochemistry and the
Australasian Neuroscience Society; 23-27
August 2015; Cairns, Australia.
123. Qi Y, Gong P. Dynamic Pattersn in a twodimensional neural field with refractoriness.
Neuroscience 2015 - Annual Meeting of the
Society for Neuroscience; 17-21, October
2015; Chicago, USA.
124. Ranjbar-Slamloo Y, Arabzadeh E. Subthreshold stimulus-response function in mice
layer 2/3 barrel cortex. Joint meetings of the
International Society for Neurochemistry, the
Asian-Pacific Society for Neurochemistry and
the Australasian Neuroscience Society; 23-27
August 2015; Cairns, Australia.
125. Renton A. Neural correlates of selective
visual attention for interactive approach
and avoidance. 5th Australasian Cognitive
Neuroscience Society Conference; 26-29
November 2015; Auckland, New Zealand.
126. Reser DH, Majka P, Chan JMH, Pham X,
Watkins KJ, Snell S, Richardson K, Rosa MGP.
Claustrum connections with hubs of the
default mode, salience, and frontoparietal
networks in the common marmoset.
Neuroscience 2015 - Annual Meeting of the
Society for Neuroscience; 17-21 October
2015; Chicago, USA.
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127. Roberts JA, Gollo LL, Breakspear M. 5
Metastable wave patterns on the human
connectome. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.

137. Windels F, Stratton P, Sah P. Auditory
tone representation in amygdala of naïve
animals. SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17 December
2015; Brisbane, Australia.

128. Robinson PA, Zhao X, Aquino K, Pandejee
G, Sarkar S. Neural Field Theory of Resting
State Modes of Brain Activity. Organization
for Human Brain Mapping; 14-18 June 2015;
Hawaii, USA.

138. Wittenhagen L. Steady-state visual evoked
potentials reveal a neural correlate of
visual filling-in in the human visual system.
5th Australasian Cognitive Neuroscience
Society Conference; 26-29 November 2015;
Auckland, New Zealand.

PRESENTATIONS

129. Rosa MGP, Majka P, Chaplin T, Yu HH, Wójcik
D, Mitra P. Mapping neural connections in
primates – an expanding role for cortical
connectivity atlases. Joint meetings of the
International Society for Neurochemistry, the
Asian-Pacific Society for Neurochemistry and
the Australasian Neuroscience Society; 23-27
August 2015; Cairns, Australia.
130. Rowe E. The effects of attention on neural
representations of environmental statistics.
5th Australasian Cognitive Neuroscience
Society Conference; 26-29 November 2015;
Auckland, New Zealand.
131. Sanz-Leon P, Knock SA. Abstract Field: A
Python Module For Neural Field Modelling.
Neuroinformatics 2015, 8th INCF Congress;
20-22 August 2015; Cairns, Australia.
132. Smout C. Spatial attention and awareness
are distinct neural processes. 5th Australasian
Cognitive Neuroscience Society Conference;
26-29 November 2015; Auckland, New
Zealand.
133. Smout C, Mattingley J. Spatial attention
enhances neural responses to invisible
stimuli. 19th Meeting of the Scientific Study
of Consciousness; 8 July 2015; Paris, France.
134. Soto-Breceda A, Ibbotson MR, Meffin H,
Kameneva T. Irregularly timed biphasic
pulses increase efficacy of retinal ganglion
cell responses. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.
135. Stratton P, Windels F, Yan S, Silburn P, Sah P.
Flexible neural correlations for information
processing: experimental and modelling
results. SCiNDU: Systems & Computational
Neuroscience Down Under; 15-17 December
2015; Brisbane, Australia.
136. Taylor J, Matthews N, Garrido M. An
electroencephalographic pattern
recognition-based diagnosis of
schizophrenia. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.
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139. Wittenhagen L, Mattingley JB. Steadystate visual evoked potentials reveal a
neural correlate of visual filling-in in the
human visual system. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.
140. Zarei P, Kameneva T, Ibbotson MR, Burkitt
A, Grayden D. The interaction between
integration and segmentation neurons
for motion perception. 24th Annual
Computational Neuroscience Meeting; 18-23
July 2015; Prague, Czechoslovakia.
141. Zavitz E, Yu HH, Rosa MGP, Rowe EG, Price
NS. Rapid adaptation shapes population
activity in middle temporal area consistent
with perceptual biases. SCiNDU: Systems &
Computational Neuroscience Down Under;
15-17 December 2015; Brisbane, Australia.
142. Zeater N, Cheong SK, Solomon SG, Dreher
B, Solomon SS, Pietersen A, Martin PR.
Binocular neurons in marmoset lateral
geniculate nucleus contrast sensitivity and
response summation. Joint meetings of the
International Society for Neurochemistry, the
Asian-Pacific Society for Neurochemistry and
the Australasian Neuroscience Society; 23-27
August 2015; Cairns, Australia.
143. Zhu S, Allitt B, Samuel A, Rosa M, Rajan
R. Cortical neural encoding of the pitch
of naturalistic complex sounds. 13th
Australasian Auditory Neuroscience
Workshop; 30 November - 1 December 2015.
144. Zhu S, Allitt B, Samuel A, Rosa M, Rajan
R. Perception of the Pitch of Naturalistic
Complex Sound. Student of Brain Research
Symposium; 23 November 2015; Melbourne,
Australia.
145. Zobaer MS, Anderson RM, Kerr CC, Robinson
PA, Wong KKH, D’Rozario A. Unified analysis
of spindles, K-complexes, and ERPs as
impulse responses via neural field theory.
7th World Congress of the World Sleep
Federation; 31 October - 3 November 2015;
Istanbul, Turkey.

Awards and
Media

AWARDS

George Paxinos (CIBF CI) – Awarded NSW
Premier’s Prize for Excellence in Medical
Biological Sciences.
Ulrike Grünert (CIBF CI) – Awarded University
of Sydney’s International Research
Collaboration Award
Mehdi Adibi (CIBF Fellow) – Awarded NHMRC CJ
Martin Fellowship

AWARDS AND MEDIA

George Paxinos (CIBF CI) - The Australasian
Neuroscience Society’s Distinguished
Achievement Award (in recognition of “an
outstanding contribution by an individual to
neuroscience in Australia”)

Luke Hearne (CIBF Contributing PhD Student) Awarded Best Oral Prize, 5th Australasian
Cognitive Neuroscience Society Conference
Cooper Smout (CIBF Contributing PhD Student) Awarded Best Poster Prize, 5th Australasian
Cognitive Neuroscience Society Conference
Lisa Wittenhagen (CIBF Contributing PhD
Student) - Awarded Best Poster Prize, 5th
Australasian Cognitive Neuroscience Society
Conference
Jessica McFadyen (CIBF Scholar) - Awarded
the Australasian Cognitive Neuroscience
Society’s Student Travel Award
Elise Rowe (CIBF Contributing ECR) – Awarded
CIBFs first ECR travel award

MEDIA
ARTICLES
The Sydney Morning Herald, Bestill my beating
heart, love is on the brain, 13 February 2015 George Paxinos
The Conversation, Darling, I love you … from
the bottom of my brain, 13 February 2015 George Paxinos
The Sydney Morning Herald, Human trials for
bionic eye with ‘wireless brain chip’ to start
next year, 5 May 2015 - Arthur Lowery
Cosmos, The buzz around brain stimulation, 13
May 2015 - The Brain Dialogue
Neos Kosmos, “We are soulless”, Greek Australian
neuroscientist George Paxinos says our ‘soul’
is actually a “part of our brain function, 27
May 2015 - George Paxinos
The Sydney Morning Herald, Change my brain:
could these stimulation techniques treat
depression and make us smarter?, 30 May
2015 - The Brain Dialogue

MX, Concerns over DIY brain zapping, May 2015 The Brain Dialogue
SBS The Feed, ‘Zap my brain’: the rise in DIY brain
stimulation, 28 July 2015 - The Brain Dialogue
The Australian, Newcastle shines in Premier’s
awards, 7 October 2015 - George Paxinos
ABC News, Rat brain atlas: Australian professors’
map of rodent brain now among most-cited
neurological texts, 23 November 2015 George Paxinos and Charles Watson
The Herald Sun, 3D brain in a dish: Melbourne
researchers grow cortical tissue from stem
cells, 12 December 2015 - Stan Skafidas
New Scientist, Bionic eye will send images direct
to the brain to restore sight, 15 December
2015 - Arthur Lowery
Mic.com, A New Bionic Eye Could Send Images
Directly Into Your Brain, 17 December 2015 Arthur Lowery
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AWARDS AND MEDIA

INVITED EXPERT COMMENTARY

MEDIA RELEASES

ABC Radio, Bionic vision, diagnostic robots,
and nano-tech: engineering and medicine
intersect, 10 February 2015 - Stan Skafidas

CIBF media release, Zap My Brain, 13 May 2015 The Brain Dialogue

ABC Radio National, “So is The Dress white and
gold…or black and blue?” How two people
perceive colour so differently, and why does
it inspire such impassioned reactions?, 27
February 2015 - Paul Martin
ABC Radio, Zap my brain, 11 May 2015 – Gary
Egan
ABC Radio, Deciphering the language of brain
cells, 30 June 2015 - Ehsan Arabzadeh
SBS Insight, Episode 32 Heartbreak, 22
September 2015 - George Paxinos
SBS Insight, Episode 35 Sensational, 13 October
2015 - Jason Mattingley
ABC Radio, Commentary on the appointment of
Alan Finkel as the Chief Scientisit of Australia,
26 October 2015 - Greg Stuart
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University of New South Wales media release,
NSW Premier’s Prize for Excellence in
Medical Biological Sciences, 7 October 2015
– George Paxinos
University of Sydney media release, ‘Rat vision’
may give humans best sight of all, 20
November 2015 - Paul Martin

Performance
KPIs

KPI DASHBOARD (ACTUAL/TARGET)
PERFORMANCE KPIs

RESEARCH IMPACT
Total web hits for online articles
(where data is available, 9 journal
articles
Average number of web hits
per online article (where data is
available, 9 journal articles)*

(9,313/150)
(1,034/50)

(184/15)

Citations
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AWARDS AND MEDIA
Media
articles

(13/1)

National/International
awards

(9/1)

Invited expert
commentary media

(7/0)

Invited International
talks

(43/16)

Media releases (Brain
Dialogue Discovery pieces)*

(27/15)

Media releases
(traditional)

(3/2)
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PUBLICATION QUALITY Includes only those that acknowledge or include CIBF in the author affiliation
Multi-author papers/posters
across groups

(27/3)

Average impact factor for
CIBF publications*

(4.67/3.2)

% articles with
impact factor >3*

(68%/50%)

% articles with
impact factor >2

(94%/74%)
0%

100%

200%

300%

400%

500%

600%

700%

800%

900%

1000%

PUBLICATION QUANTITY Includes only those that acknowledge or include CIBF in the author affiliation
Journal
articles

(53/8)

Total number
of publication

(56/13)

Book
chapters

(1/0)

Book

(1/0)

Conference papers in refereed
international conference
proceedings

(1/3)

Conference papers
(non refereed)

(0/2)
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* Internal targets
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WEBSITE
(9,181/
1,000)

Users*
Sessions*

(13,663/2,000)
(30,570/10000)

Hits
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INTERNATIONAL ACTIVITIES
Number of overseas visits
by Centre personnel*
(85/20)
Number of international
collaborating institutions*

(108/30)

Number of countries from which
international visitors originated*

(19/6)

PERFORMANCE KPIs

Number of countries
involved in collaboration*

(25/10)

Number of
international visitors*

(21/9)

Number of countries visited
by Centre personnel*

(17/9)

Visits to overseas
lab facilities

(22/16)

National/international workshops
organised by centre

(3/3)
0%

50%

100%

150%

200%

250%

300%

350%

400%

450%

PERSONNEL
International
visitors

(21/4)

Postgrad completions
(& times)#

(3/0)
(21/8)

ECRs
Post doc
Researchers

(28/16)

Postgrad
Students

(19/12)

New Hons
Students

(5/8)
0%
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400%
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# 1 x 4yrs, 2 x 4yrs 5mths

TRAINING
Students
mentored

(63/20)

Centre run
mentoring programs

(2/2)

Number of Centre attendees at
Centre run courses

(22/24)

Number of professional training
courses attended

(15/18)
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350%

IMPACT
Public talks given,
open to public

(10/16)

Mentorship
programs

(2/1)

Education for
schools programs

(2/1)

Public
lectures

(2/1)

Public awareness/
outreach programs

(6/3)

Government, industry, business,
community briefings
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Interdisciplinary research
programs
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(4/3)
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* Internal targets
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Financial
Information

Estimated
2014

2015

$

2016

$

FUNDS CARRIED FORWARD FROM PREVIOUS YEAR

$

2,741,132

3,325,445

INCOME
ARC grant Income

2,943,492

2,996,205

3,000,000

Australian National University cash contribution

111,324

111,324

111,324

Monash University cash contribution

318,434

318,434

331,546

University of New South Wales cash contribution

-

4,445

148,002

University of Queensland cash contribution

120,390

206,800

160,521

University of Melbourne cash contribution

153,706

155,579

153,707

University of Sydney cash contribution

132,711

241,810

153,707

-

25,000

12,500

3,142

4,335

4,800

-

-

51,806

4,955

5,700

5,000

3,788,154

6,810,764

7,458,358

1

Human Brain Project (École polytechnique fédérale de Lausanne-EPFL) cash contribution
International Neuroinformatics Coordinating Facility (INCF) cash contribution
QIMR Berghofer cash contribution2
Other income
TOTAL

FINANCIAL INFORMATION

STATEMENT OF INCOME AND EXPENDITURE

EXPENDITURE
Personnel

657,528

1,892,966

2,987,614

Consultants

21,287

392,266

411,879

Scholarships & support

28,274

115,058

240,811

Purchased equipment

35,517

132,753

319,391

4,163

65,607

68,887

Leased/ hired equipment
Maintenance (IT and lab)

429

78,640

82,572

Research materials / experiments

107,769

304,054

459,257

Travel and conferences

102,608

319,067

415,020

Sponsorships - scientific workshops & conferences
Non-research initiatives
INCF subscription
Other expenditure

4,500

10,429

15,950

80,217

151,752

189,340

-

-

266,666

4,730

22,727

23,863

TOTAL

1,047,022

3,485,319

5,481,250

BALANCE CARRIED FORWARD TO FUTURE YEARS

2,741,132

3,325,445

1,977,108

1

The University of NSW contributions of $49,334 pa for 2014 & 2015 have been processed in 2016

2

QIMR Berghofer will provide $51,806 in 2016 to cover cash contributions for 2014, 2015 and 2016

These figures replace those previously reported for 2014
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FINANCIAL INFORMATION

IN KIND CONTRIBUTIONS FOR PERIOD
1/1/2015 TO 31/12/2015
$
ADMINISTERING AND COLLABORATING ORGANISATIONS
Monash University

833,529

The Australian National University

412,359

University of New South Wales

102,000

University of Melbourne

195,547

University of Sydney

370,146

University of Queensland
Total

494,082
2,407,663

PARTNER ORGANISATIONS
RIKEN, Brain Science Institute

12,500

Cold Spring Harbor Laboratory

12,500

Duke University

25,000

International School for Advanced Studies, SISSA
INCF
INS, Aix-Marseille University

12,500

National Institute for Medical Research

26,000

National Institute of Mental Health, NIH

12,500

New York University

21,703

QIMR Berghofer

140,153

Human Brain Project, EPFL

156,500

Weill Cornell Medical College
Total
TOTAL
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12,500
227,200

17,278
676,334
3,083,997

Acronyms

Australasian Cognitive Neuroscience
Society

AI

Associate Investigator

ANU

Australian National University

ARC

Australian Research Council

BLA

basolateral amygdala

CCR

Centre Contributing Researcher

CI

Chief Investigator

CR

Conditioned Response

CS

MEG

Magnetoencephalography

mPFC

medial prefrontal cortex

MRI

Magnetic resonance imaging

MVG

Monash Vision Group

MVPA

Multi-voxel pattern analysis

NIH

National Institutes of Health

NIMH

National Institute of Mental Health

NIMR

National Institute of Medical
Research

Conditioned Stimulus

PI

Partner Investigator

DTI

Diffusion tensor imaging

PnO

Oral pontine reticular nucleus

CIBF

ARC Centre of Excellence for
Integrative Brain Function

QBI

Queensland Brain Institute

CLARITY

Clear Lipid-exchanged Acrylamidehybridized Rigid Imaging /
Immunostaining/ in situhybridization-compatible Tissue
hYdrogel

QIMR

Queensland Institute of Medical
Research

REM

Rapid Eye Movement

SCiNDU

Systems & Computational
Neuroscience Down Under

SISSA

Scuola Internazionale Superiore di
Studi Avanzati

SWAN

Scientific women’s academic network

tDCS

Transcranial direct current stimulation

TMS

Transcranial magnetic stimulation

UCL

University College London

US

Unconditioned Stimulus

vmPFC

ventromedial prefrontal cortex

ECR

Early career researcher

EEG

Electroencephalography

EPFL

École polytechnique fédérale de
Lausanne

fMRI

Functional magnetic resonance
imaging

HBP

Human Brain Project

HCP

Human Connectome Project

INCF

International Neuroinformatics
Coordinating Facility

INS

Institut de Neurosciences des
Systèmes

LGN

Lateral Geniculate Nucleus

MASSIVE

Multi-modal Australian ScienceS
Imaging and Visualization
Environment

ACRONYMS

ACNS
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ARC Centre of Excellence for Integrative Brain Function
770 Blackburn Rd Monash University VIC 3800 Australia
cibf.edu.au

