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| had the
opportunity to
reflect on the
achievements
of the Joint
Laboratory
recently, whilst
completing the
final report for
the  Queensland
State Government
National and
International
Research Alliance Program (NIRAP) funding, the
first significant funding awarded to our joint
venture. In 3 short years IBP and QBI have
built a truly collaborative laboratory of research
excellence. The Laboratory continues to expand,
both in terms of the number of projects being
undertaken and the number of researchers col-
laborating. Professor Jiirgen Gotz, who joined QBI
in 2012 as the inaugural Director of the Clem
Jones Centre for Ageing Dementia Research,
has developed a new collaborative project
with Professor Ronggiao He on the relationship
between tau and formaldehyde in dementia.

Professor Perry Bartlett

I would like to thank Professor He and all
our friends and colleagues at IBP for another
successful year.

Professor Perry Bartlett, QBI
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Welcome to the
2013 edition of
Collaborate. | am
very pleased that
a special issue of
Science China Life
Sciences will be
published soon.
The theme of this
issue is  “From
Brain Function to
Therapy”,  which
will  interestingly
show how the Australia-China Joint Laboratory
of Neuroscience and Cognition works collabora-
tively to understand the mechanisms regulating
brain function and disease processes that
interfere with function.

Professor Ronggiao He

| attended the 7th Alzheimer's + Parkinson’s
Disease Symposium in Queensland, Australia on
the 23rd and 24th of September. QBI, under the
direction of Professor Bartlett, is excelling in all
areas. | believe that our collaboration will obtain
many fruitful scientific achievements.

Professor Ronggiao He, IBP
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UPDATE
Update from the China
Liaison Manager

During 2013 | worked with the Bureau of Interna-
tional Cooperation, Chinese Academy of Sciences
(CAS), to help arrange the visit by Professor
Perry Bartlett and the UQ delegation in March,
led by the new Vice-Chancellor Professor Peter
Hgj. This included the meeting of the delegation
of QBI with officers from the Ministry of Science
and Technology (MOST) of China to discuss
future funding opportunities.

| also worked with Professor Ronggiao He
in applying for the CAS Key International
Cooperation Project to support the IBP/QBI
collaboration. The proposal was approved for
funding of 1 million RMB for 3 years.

| helped the communication with CAS and MOST
to facilitate the application by IBP and QBI for
National Centers/Bases for Key International
Joint Research Centers and helped to contact
the authors of the Special Issue of Science
China Life Sciences to facilitate the preparation
for the special issue.

| communicated with the Bureau of International
Cooperation, CAS, to facilitate the application for
the CAS Key International Cooperation Project
2014 between the Institute of Automation, CAS
and QBI.

In September | joined Professors Perry Bartlett,
Pankaj Sah and Bryan Mowry, and A/Professor
Naomi Wray during their visit to IBP. Ongoing
research collaborations were discussed.

| am looking forward to assisting further in
2014, to ensure the continued success of these
exciting collaborations.

Associate Professor Yajing (Maggie) Sun
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The role of
formaldehyde in
cognitive impairment

Professors Ronggiao He (IBP) and Jirgen Gotz
(QBI) are working together to investigate the
role of formaldehyde in tau modification and
aggregation and dysfunction.

Formaldehyde, one of the most toxic organic
compounds, is produced and processed in
human cells. The level of human endogenous
formaldehyde is maintained at a low concentra-
tion (0.01-0.08 mM in blood) under physiologi-
cal conditions, but the concentration gradually
increases as we age. Clinical trials have shown
that the concentration of formaldehyde in urine
is significantly different between normal elderly
people and those with Alzheimer's disease.
Abnormally high levels of intrinsic formaldehyde
can lead to cognitive impairment; for instance, a
decline in the ability to learn new tasks. Excess
extracellular and intracellular formaldehyde
could induce a metabolic response and
abnormal modifications of cellular proteins such
as hyperphosphorylation of the tau protein, in
particular, that which is found in the nucleus
of the cell When the Senescence Accelerated
Mouse P8 (SAMP8) is more than 3 months old,
it displays an imbalance of brain formaldehyde
metabolism and a distinct learning impairment.
Epidemiological investigation showed that the
intrinsic formaldehyde level of ageing people
(over the age of 65, n=606) is closely related
to their education level. That is to say, illiterate
people were found to have high concentrations
of intrinsic formaldehyde, but those with higher
levels of education (more than 12 years) had
relatively low concentrations of formaldehyde.
It therefore appears that formaldehyde plays a
role in learning. Chronic impairments of the brain
resulted from formaldehyde stress could be one
of the risk factors for age-related cognitive
impairment.

1. Joe Li. Postdoctoral Research Fellow with Professor Gotz.
2. Professor Jirgen Gotz.
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Neural circuits of
learning and memory

Professors Ronggiao He (BP), Li Liu (IBP), Yan
Zhu (BP) and Perry Bartlett (QBI), along with
Associate Professors Ying Liu (IBP), Bruno van
Swinderen (QBI) and Helen Cooper (QBI) have
been awarded 1.1 million RMB by the External
Cooperation Program of BIC, CAS. This follows
on from the success of the previous cooperative
program. Funding will support the joint project
“The mechanisms of learning-memory and the
related brain disorders”. The project aims to
reveal the neural circuits involved in learning
and memory, and the genetic and epigenetic
mechanisms of the related brain dysfunctions.

3. Loss of the neuronal protein neogenin causes intracellular
lipid bubbles to form, whereas excess of adhesion protein
cadherin causes surrounding cells to be extra sticky (red).
Image Natalie Lee, Cooper Laboratory.
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RESEARCH

Novel brain
recording paradigms
for Drosophila

Professor Li Liu’s (IBP) and Associate Professor
Bruno van Swinderen’s (QBI) research was
featured on the cover of the October issue
of the Journal of Neurophysiology. This col-
laboration, which has now been established for
3 years, is focussed on the development of
novel brain recording paradigms for Drosophila,
especially in behaviourally relevant contexts, with
flexible control of visual stimuli. These paradigms
have been adapted to the results of a genetic
screen for visual attention mutants previously
conducted by IBP PhD student Yangiong Zhou,
who is now a postdoctoral researcher in the van
Swinderen laboratory.

Whole-brain readouts for Drosophila were
obtained using a simple multichannel recording
preparation to study electrical activity across
the brains of flies exposed to different sensory
stimuli. Using this technique they were able to
record both endogenous and stimulus-specific
oscillations throughout the fly brain. This novel
multichannel recording and brain registration
approach provides an effective way to track
activity simultaneously across the fly brain,
making it possible to investigate the functional
roles of oscillations in processing sensory stimuli
and modulating behaviour. Neuronal oscillations
in the human brain have been associated with
a variety of behavioural states, such as sleep
and attention. Finding similar signatures in the
Drosophila brain will allow for a greater under-
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standing of the role of oscillations in normal
brain function. This research is ongoing, with
plans for further publications already well
advanced.

>

Two PhD students, Ms Leonie Kirszenblat (visual
attention) and Mr Melvyn Yap (central complex
functions, pictured above), are currently working
on research related to this project in the van
Swinderen laboratory.

There have been numerous exchanges to get
this project off the ground (two by Dr Liu, three
by Dr van Swinderen, one by PhD student Mr
Yap, one by postdoctoral researcher Dr Ben
Kottler, and two visits by Dr Zhou to QBI, first
as a PhD student, and then as a postdoctoral
researcher). Further visits are planned.
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4. Paulk, A.C., Zhou, Y., Stratton, P., Liu, L. & van Swin-
deren, B. (2013) Multichannel brain recordings in behaving
Drosophila reveal oscillatory activity and local coherence

in response to sensory stimulation and circuit activation.
Journal of Neurophysiology, 110: 1703-1721.

4. BH T AERR KRN B Journal of Neurophysiology 25+
AfpstE



News from the Joint Laboratory of Neuroscience & Cognition

RESEARCH
Ribosylation and
neural cell death

Advanced glycation end products (AGEs) have
been implicated in the chronic complications
of diabetes mellitus and have been reported
to play an important role in the pathogenesis
of some neurodegenerative diseases, such as
Alzheimer’'s disease. D-ribose is a naturally
occurring pentose monosaccharide present
in all living cells and their microenviron-
ments, and is a key component of numerous
biomolecules involved in many important
metabolic pathways. It also participates in
the glycation of proteins producing advanced
glycation end products (AGEs) that lead to
cell dysfunction and subsequent cognitive
impairments.

The work in Professor Ronggiao He’s
laboratory has shown that glycation with
D-ribose can induce protein to aggregate into
globular amyloid-like deposits and can also
induce apoptosis in cultured cells. Moreover,
administration of high doses of D-ribose led
to impairment of spatial learning and memory,
based on performance in the Morris water
maze. The group also found that adminis-
tration of D-ribose triggered the hyperphos-
phorylation of tau protein at multiple residues
(Ser214, Thr181 and Ser396) in the brain
of C57BL/6 mouse and neuroblastoma N2a
cells. Ribosylated ACEs also activate CaMKII,
which causes hyperphosphorylation of tau.
More recently, the group found that the
uric ribose level of diabetic patients was
higher than healthy controls. Thus, targeting
ribosylation may be a promising therapeutic
strategy to prevent Alzheimer’s disease-like
tau hyperphosphorylation and diabetic en-
cephalopathies.
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RESEARCH
Building a better
dynasore

Findings stemming from a research collabora-
tion between Professor Jianyuan Sun’s group at
IBP and Associate Professor Frederic Meunier’s
group at QBI has resulted in a recent publication
in the journal Traffic*. The work, which Dr Tam
Nguyen began during his time at IBP as part of
a Q-CAS Early Career Fellowship, investigated
the effect of inhibiting the function of dynamin,
a protein important to the process of neuro-
transmission. More specifically, it assessed the
effectiveness of using a newly developed small
molecule inhibitor of dynamin, called Dyngo4a,
as tool for studying the function of dynamin in
synaptic vesicle endocytosis. The study showed
that Dyngo4a was a potent inhibitor of dynamin,
and that dynamin function was essential for
synaptic vesicle recycling, a process that is
critical for sustaining neurotransmission. The
effectiveness of Dyngo4a as a small molecule
inhibitor represents a promising platform from
which other inhibitors towards other protein
targets can be developed to aid in studying
their various cellular functions.

RESEARCH

The effects of the
hypomagnetic field

The environmental magnetic field is lower in
outer space, and has been reported to disturb
an organism’s functional state; for example, in
humans, disturbances in circadian rhythm, vision
and cognitive processes have been observed. It
is therefore important to understand the effect
of this lowered magnetic field on the human
body - as this will be important for the future
healthcare of our astronauts. The key aim of
the research between Professor Ronggiao He's
laboratory (IBP) and Professor Perry Bartlett’s
laboratory (QBI) is to understand the potential
neurobiological and cognitive effects of the
hypomagnetic field (HMF). Dr Weichuan Mo,
who holds a joint appointment between IBP
and QBI, helped to develop and build a hy-
pogeomagnetic animal rearing system, and has
used this system to test the effects of the
hypomagnetic environment. The team’s most
recent work, which was published in PLoS
ONE*, showed that HMF exposure accelerated
cell proliferation of human neuroblastoma cells
by promoting progression of a specific phase
of the cell cycle. This is the first study to show
such an effect, and the methods used in the
study provide a novel means by which to study
the mechanisms underlying the effects of the
HMF.

5. Researchers for the HMF project include L-R: Zijian
Zhang, Jingpeng Fu, Weichuan Mo.
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Traffic, 14:1272-1289.
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PLoS ONE, 8: €54775.




6. Dr Cornelia Strobel (QBI).

RESEARCH

Synaptic circuits
mediating emotional
response to pain

Pain is a subjective experience in response to
stimuli that signal potentially harmful physi-
ological and pathological states. Apart from
the experience of pain, there is always an
associated emotional response that in many
cases changes a person’s response to the pain.
For example, chronic pain is often associated
with anxiety-like conditions. These emotional
responses arise from the projections of painful
stimuli to the emotional centre of the brain,
the amygdala. Professors Pankaj Sah (QBI) and
Jianyuan Sun (IBP) have collaborated to study
the neural circuits that mediate pain pathways
in the amygdala. Pain-carrying pathways to the
amygdala are modulated by the hormone nor-
adrenaline. Situations in which this hormone is
released have a changed response to painful
stimuli. The collaboration between Drs Sah and
Sun is investigating the molecular pathways by
which noradrenaline modulates the emotional
response to pain.

The combined expertise of Drs Sah
and Sun made this project
possible.  That  expertise
has now been shared with
early career researchers
at both QBI and IBP.
Xufeng Zhu, a PhD student
in Dr Sun’s laboratory
travelled to Brisbane from
Beijing in 2012 to learn
patch-clamp techniques in
acute brain slices. Since then,
Dr Cornelia Strobel (QBI) has
spent two periods in Beijing
learning presynaptic recordings
in acute brain slices. This work has shown
that it is possible to make dual pre-postsyn-
aptic recordings in the amygdala, opening the
possibility of studying synaptic transmission and
its associated proteins in a detailed manner.
This work is currently being written up for a
review article. Moreover, as a result of this work,
Dr Strobel has been successful in obtaining a
Visiting Scientist Fellowship from the Chinese
Academy of Sciences for 2014.

ACC, THAL, HYP 4 ---

NTSEREERNIIHE

EREE—M TR M ERENER, X
R ES I EEARERSHSERENRE
E. BRTEREAS, AMITSHEZEE—M
RIEEERE, ERESERTXMEER M
SWEANXEREAESZ, flm, BEREE
SHBEEERES, XL R R KRITE
RS H S AL EPR—B CRETE
B, Pankaj Sah#iIRfINBEFEHIZRSEMRE T
B[P EBEBEENMEEDE, BA%E
B CEZNERESBRAERE EIRERA
T, FRIAR R R S IR R & B R X F R AR 5%
MiZE, Pankaj SahZFMANEFHIZHIE1E
EEMRE RS AR R R RS A B o]
BT EE LR R,

SahZZfAahgs
B SE & 8
L s
{RRL T XA
S1EmAE,

£ BT
MEEXZX
LR
R B Ew
RARH
A It 5%
.

Fih 12
FE3

= 5
PB, HYP, INS EEEN

nocicpetors

7. Lenti-ChannelRhodopsin infection in the hippocampus
expressing a fusion protein (green). Li Xu, Sah
Laboratory.
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8. From nociception to emotion: pain circuits involved in di-
rect or indirect projections to the amygdala. Image Cornelia
Strobel and Robert Sullivan, QBI.

9. Parabrachial target site in the mouse brain amygdala. Im-
age Cornelia Strobel and Robert Sullivan, QBI.



VISITS AND EVENTS
AEERIRE

The new Vice-Chancellor of The University of
Queensland, Professor Peter Hgj, visited IBP
in March as part of his first Senior Executive
Mission to China. The main focus of the visit
was for him to meet some of UQ’s key research
partners. Professor Hgj was most impressed
with the collaborations being undertaken within
the Joint Laboratory.
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Professors Perry Bartlett, Pankaj Sah and
Bryan Mowry, and Associate Professor Naomi
Wray visited IBP on the 11th of September.
Many useful discussions were had about future
research plans. The visit ended with a dinner,
and included colleagues from CAS.
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Professor Ronggiao He and Dr Yan Wei from IBP
were invited to visit QBI, where they presented
their research at the 7th Alzheimer's+Parkinson’s
Disease (A+PD) Symposium hosted by Professor
Jirgen Gotz from 23-24 September. A number
of QBI researchers also gave talks.
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10. Professor Rongiao He provides an update on the
Joint Laboratory to the members of UQ’s Senior Executive
mission during their visit to China in March.

11. QBI visit to IBP in September, from L-R: Ma Li, Ying
Liu, Maggie Sun, Xiaoke Xia, Bryan Mowry, Naomi Wray,
Perry Bartlett, Li Liu, Pankaj Sah, Bolun Ning.

12. Ronggiao He presenting a talk during the 7th A+PD
Symposium at QBI in September.
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