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DISTANCE NO OBSTACLE

Professor Ronggiao He (IBP)

There is a sentence from a Chinese poem
that reads, “as long as you have a friend who
knows your heart, distance cant keep you two
apart”.

Our Joint Laboratory between the Queensland
Brain Institute (QBI) and Institute of Biophysics
(IBP) is designed to keep labmates together to
exchange ideas, skills and data in a way that
allows for progress in our cooperative projects.

Before this Joint Laboratory was established,
Australia felt a long way away but after the
joining of QBI and IBP, we feel that The
University of Queensland is close enough to be
our next-door neighbour.

We collaborate to study: selective attention
in learning and memory, and in psychiatric
disorders; synaptic circuits in learning and
memory, and in anxiety and depression; and we
have recently begun investigating neural stem
cells and dementia.

As our cooperation continues, our hearts will
become nearer to Queensland, closer to our
Australian colleagues, and together we will

approach our common goals in the study of
neuroscience and cognition.

Professor Perry Bartlett (QBI)

In 2010, with our friends at the Chinese
Academy of Sciences IBP in Beijing, we began
the first joint neuroscience laboratory between
Australia and China.

This is an historic moment in neuroscience for
our two countries and our focus is to dedicate
resources to research brain disorders, such as
dementia, depression and schizophrenia.

Dementia, for example, is expected to affect
more than one million Australians and 60
million Chinese by the year 2050; a potentially
enormous burden to our medical systems.

| believe that our collaboration will lead to
a better understanding of the fundamental
mechanisms controlling higher brain function
and ultimately how we can overcome cognitive
disorders.

Already much has been achieved and the
future of our unique collaboration does indeed
seem bright.

Prof Ronggiao HE (IBP) and Prof Perry Bartlett (QBI) in the foyer of the IBP building, alongside a statue of Professor
Shizhang Bei, the Founder of the Institute of Biophysics. Right: A neuron in the medial amygdala in an acute brain slice.
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HISTORY OF THE QBI-IBP COLLABORATION

The Institute of Biophysics (IBP) and the
Queensland Brain Institute (QBI) collabora-
tion began in earnest when the Director of QBI,
Professor Perry Bartlett visited the IBP in 2008
and met with Professor Ronggiao He (Deputy
Director: IBP, Director: Centre for Brain and
Cognitive Science and Executive Director: State
Key Laboratory of Brain and Cognitive Science).
The relationship progressed at joint workshops
at the IBP (March 2009) and QBI (May 2009)
when mutual areas of interest for collaborative
research projects were identified.

This culminated in a Letter of Agreement being
signed (August 2009) underpinning the es-
tablishment of a Joint Research Laboratory
in Neuroscience and Cognition as a basis to
cement future long-term research projects. This
laboratory is bringing together complementary
expertise and advanced technologies in cellular
and molecular systems to discover how functions
like learning and memory are regulated, and to
use these discoveries to develop new techniques
to treat the avalanche of neurological and mental
disease facing both countries. Both institutes
have committed dedicated laboratory space and
money to this facility.

The openings of the Joint Laboratory in

Neuroscience and Cognition took place firstly
in Brisbane on 26 September 2010, opened by
Professor Jinghai Li (Vice-President of the Chinese
Academy of Sciences) and Ms Dianne Farmer MP,
State Member for Bulimba, and then in Beijing on
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Institute of Biophysics, Chinese Academy of Sciences

4 November 2010, opened by Professor Jiayang
Li (Vice-President of the Chinese Academy of
Sciences).

An initial injection of funds was put in by
both institutes, providing valuable resources to
underpin the agreement ($150,000 by QBI and 1
million RMB Yuan by IBP). Since then additional
funding has been obtained through competitive
sources and includes a NIRAP grant, (Queensland
Government National and International Research
Alliances Program, Utilising brain plasticity in
health and disease, $1 million, 2010-13) and a
Q-CAS Biotechnology grant (Smart Futures Fund
- Queensland-Chinese Academy of Sciences Bio-
technology Projects Fund, The effect of hypogeo-
magnetic field on brain function and development,
$250,000 for QBlI and an equal amount of
1,500,500 RMB Yuan for IBP, 2011-2013). The
IBP side was also supported by the CAS External
Cooperation Program (1 million RMB Yuan, The
mechanism of information processing in visual
circuit of Drosophila, 2010-2012). A researcher
at IBP also received funding through the CAS
K.CWong Education Foundation (100,000 RMB
Yuan, Study of using the protein gradient of axon
guidance molecules to improve the regeneration
of injured spinal axons, 2010-2012).

The aim of this newsletter is to highlight the
research being undertaken in the laboratory and
to showcase the researchers themselves.
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1. Delegates from IBP and QBI at the first joint workshop of
Neuroscience and Cognition, IBP, March 2009.
EE—EP-EMEZS5IANRZTTS ERQBIFIBPRR
HIp 52, IBP, 200943A

2. Signing of the Letter of Agreement between QBI and the
IBP underpinning the formation of a Joint Research Labora-
tory in Neuroscience and Cognition, 14 August 2009. Front
Row: Prof Ronggiao He and Prof Perry Bartlett. Back Row: Dr
Zhibin Zhang, Ms Michele Robinson, Prof Jiayang Li, Prof Alan
Lawson, Mr Gongping Ren, Mr Xuan Feng.
EEEIBALHENIN, QBI, 2009%8A.
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BHE: KA HEIE (PRREGHFZSEVRARFK)
, Michelle Robinson& (REZFAXALEFRAEL
FE) , EREHIF (FERZFREIFTK), Alan Lawson
#HiE (REZXFEIRK) , FLFEE (FEFRHFE
FRMLEGE) , BESE (PEHERAEEMNKSHE) .
3. Delegates from QBI and IBP at the second joint workshop
of Neuroscience and Cognition, QBI, May 2009. L-R: Prof Li
Liu (IBP), Mr Xiaoke Xia (IBP), Prof Baolu Zhao (IBP), Prof
Jianyuan Sun (IBP), Prof Pankaj Sah (QBI), Prof Ronggiao He
(IBP), Prof Perry Bartlett (QBI), A/Prof Ying Liu (IBP), Ms Ma Li
(IBP), A/Prof Yaobo Liu (IBP), Prof Shigang He (IBP).
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ADDRESS BY PROFESSOR TAO XU (DIRECTOR IBP)

Dear colleagues and friends,

The establishment of the IBP-QBI Joint
Laboratory of Neuroscience and Cognition is
one of the most important accomplishments in
IBP international collaboration. On behalf of the
Institute of Biophysics, | would like to extend our
heartiest gratitude to all the leaders, colleagues
and friends who worked
hard to make this possible.

IBP scientists have a special bond with Australian
scientists. In recent years, we have developed
fruitful cooperation with many Australian scientists
from different research areas. For example,
three years ago, another joint research unit,
the China-Australia Joint Centre for Phenomic
Research was established between IBP and the
Australian National University. Today, the newly
established joint laboratory
further  strengthens the
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2009, which laid a strong
foundation for a successful
collaboration. | would like to
thank the Ministry of Science and Technology
of China for giving us valuable resources and
constructive advice. The Bureau of International
Cooperation and the Bureau of Life Sciences
and Biotechnology of the Chinese Academy of
Sciences provided assistance, effort, and most
importantly, funding support. | would like to
express our special gratitude to Professor Perry
Bartlett for his dedication and commitment
which facilitated the collaboration in a smooth,
productive manner.
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4. Prof Jiayang Li (CAS Vice-President) and Prof Perry
Bartlett (Director, QBI) unveil the plaque at the opening of
the IBP-QBI Laboratory of Neuroscience and Cognition, 4
November 2010.
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5.Unveiling the plaque at the opening of the QBI-IBP
Laboratory of Neuroscience and Cognition, in Brisbane 26
September 2010. L-R: Mr Gongping Ren, Prof Perry Bartlett,
Prof Jinghai Li, Ms Dianne Farmer MP, Prof Debbie Terry,
Prof Li Liu.
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6. Professor Ronggiao He (IBP Deputy Director General),
Professor Jiayang Li (Chinese Academy of Sciences
Vice-President) and Professor Perry Bartlett (QBI Director)
celebrate the opening of the IBP-QBI Laboratory of Neuro-
science and Cognition.
HEMZRERKEREFRRER T ZRFEHA R
FrPerry BartlettZ#%. HEMYIIBH 7= ETEI Ko
TR R KRB P- T ESAMBZKALREE
7. Prof Perry Bartlett (middle) receiving the Q-CAS Joint
Biotechnology Projects award. Left: Mr Andrew Fraser
MP (Treasurer of Queensland). Right: Mr Gongping Ren
(Former Consul-General, PR China, Brisbane).
Perry Bartlet#[#%1%5 Q-CAS B & W H KT B
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countries.”

believe our two institutes
have many more areas

for collaboration, such as neurodegenera-

tive diseases, brain mapping and non-coding
RNA. We are confident that through sincere,
friendly cooperation and hard work, we can
achieve more and make great contributions to
society. | wish the joint laboratory great success.
Thank you!
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NEW TEST FOR SENILE DEMENTIA COULD

SOON BE ON THE CARDS

Prof Ronggiao He discusses research results with students in the joint laboratory. MR FTHIREFEIHELW S

Together, Professor Ronggiao He from IBP
and Professor Perry Bartlett from QBI, and
their respective groups, are working towards
a better understanding of dementia.

The most common
from of dementia is
that associated with

tablished that endogenous formaldehyde may
be a marker for progressive dementia.

Dr He and colleagues have found that the Mini-
Mental State Examination scores currently used
to measure demen-
tia are inversely cor-
related to formalde-

Alzheimer's  disease ”This non—invasive hyde levels in the

(AD). . ine.

A process of measuring o
y investiga This non-invasive

tions, the presence
of amyloid-contain-
ing  plaques, to-
gether with neurofi-
brillary tangles, has
been shown to be a
hallmark of AD.

The collaborative

work of Dr He’s and Dr Bartlett's laboratories
may soon change the standards of identifying
dementia.

It is widely known that exposure to formalde-
hyde induces cognitive impairment in humans
and memory loss in animals.

Recent studies in humans have shown that
formaldehyde at pathological levels can induce
plaque deposition and misfolding of Tau protein
to form globular amyloid-like aggregates.

Based on these discoveries, the group has es-

formaldehyde in the

urine could therefore
potentially be used to
diagnose dementia.’

& H 7T IR A

Institute of Biophysics, Chinese Academy of Sciences

process of measur-
ing formaldehyde
in the urine could
therefore potentially
be used to diagnose
dementia.

This project may as-
sist in preventing or
delaying further cognitive decline, as advances
in diagnostic techniques may lead to earlier
identification of the onset of dementia.

Dr Jing Lu, who has recently graduated from Dr
He’s laboratory, will join Dr Bartlett's group in
July. Associate Professor Ying Liu and Dr Wei-
chuan Mo from IBP are also expected to visit
QBI later this year.

Professor Ronggiao He (IBP) & Professor Perry
Bartlett (QBI)
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EMOTIONALLY ATTACHED TO UNDERSTANDING SYNAP-

TIC CIRCUITS

Professor Pankaj Sah

The amygdala is a region of the brain that
is involved in emotional processing, and
damage to this region can lead to an array
of disorders from anxiety to post-traumatic
stress.

Pharmacological treatment of these disorders is
difficult due to the range of side effects of the

PROFILE:
DR. WEICHUAN MO (IBP)

| completed my PhD in Pro-
fessor Ronggiao He’s labo-
ratory at IBP this summer,
and will soon join Professor
Perry Bartlett’s laboratory
at QBI for the cooperative
project “The effects of hy-
pogeomagnetic field (HGMF)
on brain function and de-
velopment”.

The objective of the joint
project is to elucidate the
involvement of the geomag-
netic field (GMF) in brain
development and function, and examine
whether the removal of the GMF causes
changes to the brain at the molecular, cel-
lular and anatomical levels.

HGMF is one of the three main environmen-
tal factors in outer space.

Previous work from IBP research partners
gives the first report of HGMF-associated
learning and memory defects.

therapeutic agents currently available.

The development of a more specific treatment
requires a better understanding of the physiology
of information processing in the amygdala.

To this end, a collaboration has been established
between Professor Sah’s (QBI) and Professor
Jianyuan Sun’s (IBP) laboratory to study the
properties of inputs carrying nociceptive
information to the amygdala.

This collaboration combines the skill of two
different labs - Dr Sah’s expertise in the
anatomy and physiology of the amygdala and
Dr Sun’s expertise in synaptic transmission.

The exchange of ideas has already begun, with
Dr Sun’s PhD student, Xufeng Qui, recently
spending time in Brisbane at the beginning of
the year learning about the amygdala.

Later this year, postdoctoral fellow Cornelia
Strobel from Dr Sah’s lab will travel to IBP in
Beijing to spend several months learning new
techniques and sharing her expertise with Dr
Sun’s laboratory.

Dr Sah says he believes that the collaboration
will lead to a clearer understanding of how
sensory inputs enter the amygdala and how this
information is processed locally.

Professor Jianyuan Sun (IBP) & Professor Pankaj
Sah (QBI)

The work on the mechanisms
of the effect of HGMF on
brain development and func-
tion will provide useful data
for the healthcare of astro-
nauts during long-term space
missions, and will contribute
to the understanding of the
mechanisms of biomagnetic
interaction.

QBI has extensive technical
expertise in  neuroscience
and molecular biology, world-
leading expertise in neural
stems cells, cutting-edge MRI facilities, and
a strong research focus on axonal guidance
and spinal cord injury research.

Continuing my research at QBI with this
expertise at hand will help me to reveal
the effects of HGMF on neural stem cell
populations and axonal guidance, and en-
able the discovery of a more detailed and
accurate magnetic responding mechanism
in the HGMF.

MIEZE R EIRFMEZE R

BCRRERMSSHEEEHNNREZ—, %
EEMIRGSSH—RIHEEE, NEE
FEIE K 2 €147 )5 B Rz P 55
BRIZERBRERTT, TENRERETR
M ERTTiZ KRR SR B A —ERIME
A. FAHFZEBIT KT ICZBIER
FEERHITEASHIRRRKEHITZE
MR TT 5.

ATERXABHR, SahZ#%(QBI)FIFNE R
HIR(BP)EIL T A 1E, BT EMBARRM
EECRNEBEBRHE.
ALEERSTANERENME——Sah
HRES B FMERFHMRLEE
%éﬁ,%ﬁ%&%ﬂﬁﬁﬁﬁ¢ﬂﬁﬂﬁ

BelizBtEemM B EZEs, IFIRNELE
Ei&IEE TS EENER BIIEZ INERE
T A SR F A E R A R AIENIR, X
W Bt A AN RIS = R BR S T B B T M
SEFR, Sah#IFLIWERE L /FCornelia
Strobell§aI{EdL &, #HITAHBILAAKIZE
2,#5%%%%%%5&&%%%%?
Sah##Zit, MEEXMEESILRRFETE
BAE BB MM AR, URXME
BERSICZE R NAHTLER,

#NZFE#IF (IBP) FAPankaj Sah##%(QBI)

Pankaj Sah I\ B BX & St 36 # B 53 #0455 71 LU HA S 4F RO ER AR K
B =42 R AT 4L B R AN 1R B

el BZiE) [ 0BP)

BFSEEREMRTHIRNEIRERE THEL
241, FIEMAPerry BartlettZi#Z AR 5T HIRA,
FREEME “#Eil=EE#AE (HGMF) xF
KEEEFEZBRIZM" 5.

ZEEE T B Y B 452 18] A {h R 35 7 K i & B AL
REEEPMER, URENRRETIRESIE
RARMESF. HEFIREEKFAIZL,

HCMF R R ZEH = RBIHRFBEREREZ—,

bRl IBPRIZEEERE THOMFSEREMFE
SJEIZRENZRHI MR,

HOMF3$ & B FThaE AL BRI, 1§ A F
MARERKHREEUHERFRPRET Y
1, Wi REEXT R AR A — S AR,
QBIAEMAEMEMY FEMZTBH AL
R, HHR-—RHOHEFAMRER. ETHAIMRI
B A % SE 77 1R 38 B 5 5% 5 15 A0 25 RE R 1 B 5T
Ful, ZEQBIRMEX L ERBEKMITME, HH
B F 487~ H GMF X 46 2 F 48 AR B 2% 3 58 5 1] B 525
W, FHit— 45 AN E LA AN AR U8 R H GMF g 2
HLl,



Collaborate

COOPER AND LIU COLLABORATE TO DIRECT AXON

GUIDANCE RESEARCH

Axon guidance is one of the most funda-
mental processes underpinning the forma-
tion of the complex architecture of the
mammalian brain.

Failure of axon guidance systems during devel-
opment can cause abnormal axon growth and
thus severe neurological conditions, including
epilepsy, autism, schizophrenia and intellectual
disability.

As a result of this critical relationship, Associate
Professors Helen Cooper (QBI) and Yaobo Liu
(IBP) have established a working relationship,
based on a common interest in exploring the
molecular mechanism underlying this process.

The Cooper and Liu laboratories have each
identified several guidance receptors essential
for the development of key axon tracts in the
embryonic central nervous system.

The two labs believe the mechanism that guides
the axons during early embryonic development is
also needed to establish a neural circuit during
learning and memory-based neuron formation.

More specifically, the receptors they have
identified to guide embryonic axons may also be
important where axons emerging from newborn
neurons must navigate to their correct targets.

The labs are now combining their expertise to
identify molecular regulators of axon growth and
pathfinding.

As part of this project, Mr Zhenhui Huang, a PhD
student from Dr Liu’s laboratory at IBP, will visit
QBI for approximately six weeks later this year.

Muru Sheekar, one of Dr Coopers Research
Assistants, will visit China in August to learn and
share techniques with the Liu Laboratory.

In addition, Dr Cooper will visit Dr Liu’s laboratory
in IBP in October.

Dr Cooper says she believes that understand-
ing how these complex molecular mechanisms
operate in the embryo will lead to innovative
therapeutic strategies to regulate axon tract
formation in the injured or damaged adult brain.

Dr Liu says he hopes the collaboration can
provide new insights into diseases such as
dementia and depression.

Associate Professor Yaobo Liu (IBP) & Associate
Professor Helen Cooper (QBI)

Associate Professor Yaobo Liu enjoying a cup of green
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Cells in action: a dividing epithelial cell (green) is surrounded by non-dividing cells (red).
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News from the Joint Laboratory of Neuroscience & Cognition

BEHAVIOUR OF FLIES LINKS TO LEARNING

& SELECTIVE ATTENTION

Selective attention is the process of filtering out
information unrelated to the task at hand.

This is a particularly important cognitive process
for animals to be able to survive in the wild.

In a highly information-rich environment, selec-
tive attention allows for the processing of the
most valuable information.

Professor Li Liu (IBP) and Associate Profes-
sor Bruno van Swinderen (QBI) are together
looking to uncover the mechanisms of learning
and attention in the Drosophila brain, to better
understand how these processes might govern
behaviour.

Dr Liu and Dr van Swinderen are combining
powerful genetic tools and electrophysiology to
explore the cellular mechanisms of selective at-
tention.

Dr Liu’s laboratory has found that a part of the
fly brain, the fan-shaped body, is required for
visual learning, and is currently dissecting the
neural circuits involved.

Dr van Swinderen’s group has conducted elec-
trophysiological recordings from the fly, and
found rhythmic, repetitive neural activity associ-
ated with transient activation of the neurons in
the fan-shaped body.

Interestingly, they have also found information
to suggest that sleep and learning effects might

converge on the same part of the fly brain.

The joint laboratory is now investigating whether
this structure might modulate sleep, learning,
and attention by generating oscillatory activity
that might impact synaptic function.

Dr Liu says he believes these studies will assist
in better understanding selective attention in
learning and memory, but will also promote the
knowledge of attention in mammals.

Ms Yangiong Zhou (BP), Dr Liu’s PhD student,
has recently arrived in Brisbane and will spend
her time investigating the influence of neural
oscillations on selective attention, and Dr Bart
van Alphen (QBI) will be travelling to Beijing
later this year to supervise a genetic screen.

Professor Li Liu (IBP) & Associate Professor Bru-
no van Swinderen (QBI)
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MAY WE HAVE YOUR ATTENTION? THANKS,

NOW WE'LL MEASURE IT...

Professors Raymond Chan (IP), David Shum
(Griffith University) and Jason Mattingley (QBI)
have developed a number of behavioural
paradigms to measure selective attention.

Central amongst these is a new task to measure
how the human brain responds when dividing
attention between multiple simultaneous sources
of visual information.

By using scalp-recorded electroencephalography
(EEQ), the group has obtained maps of ongoing
brain activity in response to frequency tagged
visual stimuli.

Using these maps, they can then identify
whether areas of the brain are responding more
or less to certain visual inputs.

The group has found that when focusing on
a particular visual feature, such as colour, the
brain’s response to that feature is selectively
enhanced, whereas responses to unattended
features are suppressed.

The researchers have also shown that the
attentional load, which is the “perceptual
difficulty”, of a task can also selectively alter
brain responses.

Professor Jason Mattingley prepares an EEG.
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The group now aims to use these sensitive
new tasks to index abnormal brain activity in
patients with attention disturbances, including
schizophrenia, stroke and attention deficit hy-
peractivity disorder.

Both Dr Mattingley and his postdoctoral fellow,
Dr Luca Cocchi, are planning to travel to Beijing
in early 2012 to visit Dr Chan and his laboratory.

Professor Raymond Chan (Institute of Psychology)
& Professor Jason Mattingley (QBI)
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