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News from the Joint Laboratory
of Neuroscience & Cognition
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Welcome to the 2012 edition of Collaborate.

Our Joint Laboratory of Neuroscience and
Cognition continues to flourish. This is evidenced
by the first of what | am sure will be many
joint  publications between QBI and IBP,
describing the altered development of Xenopus
embryos in a hypogeomagnetic field, and the
number of exchanges of researchers including
Group Leaders, Postdoctoral Researchers and
students that have taken place between the two
institutions. | am delighted that we have recently
appointed Associate Professor Yajing Sun as our
China Liaison Manager. Yajing has been given the
responsibility of sourcing future funding opportu-
nities to underpin the work in our laboratory and
assist in compiling our submissions, as well as
facilitating communication and exchanges, where
necessary. | have no doubt that Yajing will be a
regular visitor to the Joint Laboratory and is a
welcome addition to our team.

Professor Perry Bartlett, QBI

Hello everyone. | am happy with our cooperation
with QBI colleagues. We have established hy-
pogeomagnetic facilities and opened the study
of cognitive impairments in this Joint Laboratory.
It is highly appreciated that Associate Professor
Yajing Sun starts her work for this Joint
Laboratory. Her work will be involved in funding
applications and other affairs in China. We will
carry on the exchanges of researchers between
IBP and QBI. | believe that our team will obtain
fruitful results in the studies of neuroscience and
related disease through cooperation.

Professor Ronggiao He, IBP

Professor Ronggiao He
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Associate Professor Yajing Sun

PROFILE
Associate Professor

Yajing Sun, new China
Liaison Manager

Associate Professor Yajing (Maggie) Sun has
recently been appointed as the China Liaison
Manager for the Joint Laboratory and will largely
be responsible for sourcing funding opportunities
to underpin the research, as well as assisting in
managing staff and/or student exchanges and
general communication. Ms Yajing Sun is an
Associate Professor of Linguistics at the Beijing
University of Chemical Technology. She obtained
her BA and MA degrees of English Language and
Literature in 1995 and 2008, respectively. She
worked as a visiting scholar at University College
London in 1999 and University of California, Los
Angeles in 2010. Welcome Yajing!
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The Joint Laboratory welcomes
Associate Professor Yajing Sun as
the new China Liaison Manager

Hypomagnetic field
promotes proliferation
of murine neural
stem cells

It has been reported that deep geomagnetic
field (GMF) shielding, i.e, the hypomagnetic field
(HMF, < 2 uT), can interfere with the function
of the central nervous system (CNS), e.g., by
inducing amnesia in Drosophila and chicks,
disrupting circadian rhythm in birds and humans,
and reducing stress-induced analgesia in mice.
However, the cellular and molecular mechanisms
of the HMF effects on the CNS remain unclear.
Professor Ronggiao He’s laboratory (IBP) has
established a hypomagnetic cell culture system
(< 500 nT) and observed altered development of
Xenopus embryos in a hypogeomagnetic field,
with the cooperation of Associate Professor
Helen Cooper (QBI).

Moreover, with the help of Dr Daniel Blackmore
in Professor Perry Bartlett's laboratory (QBI),
the murine neural stem cell culture system has
been successfully set up in IBP. The prolifer-
ation of primary neural stem cells, excepting
human neuroblastoma cells, was accelerated in
the HMF. This response of neural stem cells
might be involved in the effects of the HMF
on animal behaviour and development. To test
this hypothesis, a HMF system in IBP has been
upgraded with an advanced magnetic field
compensating system and a video monitoring
system to investigate the responses of the mice.
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Bulk endocytosis at
the Calyx of Held

Neuronal endocytosis is a critical mechanism
allowing neurons to maintain their ability to
communicate with each other. Upon synaptic
activity, large portions of the presynaptic
membrane are internalised to make new synaptic
vesicles and although this has been detected in
the brain by capacitance, it has never been
visualised. Consequently, how bulk endosomes
contribute to make new synaptic vesicles is
completely unknown.

Professor Jianyuan Sun (IBP) hosted Dr Tam
Nguyen (QBI), a Postdoctoral Researcher from
Associate Professor Frederic Meunier’s laboratory
for 6 weeks. Dr Nguyen had previously visualised
bulk endocytosis at the neuromuscular junction
and is taking on the challenge of combining his
technique with electrophysiological recording of
the Calyx of Held under the supervision of Dr
Sun in order to visualise bulk endocytosis at the
same time as recording it by capacitance.
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Dr Cornelia Strobel

RESEARCHER PROFILE
Dr Cornelia Strobel

| completed my PhD in Professor Pankaj
Sah’s laboratory in QBI at the end of 2011.
Subsequently, | have continued my work as a
Postdoctoral Fellow under his supervision. The
opportunity arose to collaborate with Professor
Jianyuan Sun’s laboratory in IBP. Together, we
are interested in the joint project “Presynaptic
mechanisms at parabrachial to central lateral
amygdala (Cel) synapses.” Bringing together Dr
Sah’s knowledge in amygdala physiology and Dr
Sun’s expertise in presynaptic recordings of the
Calyx of Held we will be able to directly record
from large parabrachial (PB) presynaptic basket
terminals, which carry nociceptive information
and target CelL neurons, a brain region involved
in emotional processing.

During my 6-week visit to Dr Sun’s laboratory
this year | was fortunate to catch up with Xufeng
Qiu, a PhD student in Dr Sun’s laboratory, who
had visited QBI last year to investigate synaptic
plasticity at these terminals. In addition, | got
to work alongside Qianwen Zhu, another PhD
candidate of Dr Sun, who is looking at the
morphology of these synapses with electron
microscopic resolution.

The amygdala, with its role in emotional
processing and the target region of nociceptive
fibers of the PB, has been proposed to be the
site of integration for painful sensations and
affective responses. This collaborative work
will provide a better understanding of these
synapses. Subsequently, this will improve our
knowledge of how painful information can
negatively influence emotions, which can, in
severe circumstances such as chronic pain, lead
to anxiety and depression.
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Figure 1: The upgraded orthogonal 3D Helmholtz coils
system for animal rearing in IBP.
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Figure 2: An example of a large neurosphere observed in
the HMF, from postnatal day 2 mouse subventricular zone
tissue.
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Figure 3: Dr Tam Nguyen (QBI).
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Figure 4: Amygdala in a GAD67-EGFP transgenic

mouse.
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News from the Joint Laboratory of Neuroscience & Cognition

Figure 9: The fly nervous system is composed of a brain
in the head and a ventral nerve cord in the thorax. The
nervous system pictured here is the octopaminergic sys-
tem in green and the synaptic staining in magenta.
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QBI-IBP JOINT
LABORATORY UPDATE
Associate Professor
Bruno van Swinderen
and Professor Li Liu

Two related projects are currently underway
in the Joint Laboratory, one focused on visual
selective attention, and the other on sleep and
anaesthesia. In the first project, Ms Yangiong
Zhou has recently completed a genetic screen
for visual attention mutants, which was done in
the laboratory of Professor Li Liu at IBP. This
screen involved a behavioural paradigm where
flies responded to competing visual stimuli. Ms
Zhou has recently moved to the laboratory of
Associate Professor Bruno van Swinderen at
QBI to fully characterise these visual attention
mutants, by imaging the targeted neurons and
by electrophysiology. In addition, Ms Zhou will
be developing a number of visual attention
paradigms at QBI, and collaborating with Dr
Angelique  Paulk  (Postdoctoral Researcher
working on attention electrophysiology) and
Ms Leonie Kirszenblat (PhD student working on
sleep and attention).

For the second collaborative project on sleep
and anaesthesia, Dr Ben Kottler from Dr van
Swinderen’s laboratory has spent a month at
IBP to develop a common strategy for studying
arousal circuits in the fly brain. Dr Kottler's
research has identified neural systems in the
central brain of Drosophila that modulate sleep
and general anaesthesia phenotypes. Interest-
ingly, the same neurons have been described
by Dr Liu as being involved in visual learning
(e.g, the fan-shaped body of the central
complex), and by Professor Aike Guo as being
involved in visual salience (e.g, dopamine).
Together, these data suggest a common
arousal matrix centred on monoaminergic
modulation of central complex circuits. One
goal here is to define the various components
of this system, including the output neurons, in
order to understand how a common arousal
circuit might be regulating different behavioural
programs ranging from attention and learning
to sleep and anaesthesia.
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Figure 5: Flies walk through a maze while a grating moves
beneath. A visual response is calculated as a weighted
average of the distribution of flies among the 9 tubes at
the end of the maze.

Figure 6: Representation of the fly behaviour rig.

Figure 7: A tethered Drosophila fly over dome.
Figure 8: Dr Li Liu in the laboratory (IBP).
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Ms Yangiong Zhou

RESEARCHER PROFILE
Ms Yangiong Zhou

Associate Professor Bruno van Swinderen’s
laboratory in QBI and Professor Li Liu’s laboratory
in IBP are collaborating on studying neural
mechanisms of visual attention and learning. This
joint project benefits from Dr Liu’s knowledge in
visual learning and Dr van Swinderen’s expertise
in visual attention. It's a great pleasure for me
to participate in this joint project. | first visited
Dr van Swinderen’s laboratory in QBI in the
middle of 2010. During my 2-month visit in Dr
van Swinderen’s laboratory, | learnt the visual
attention paradigm and benefited a lot from
interactions with all of the laboratory members.
| completed my PhD in Dr Lius laboratory
in IBP at the beginning of 2012. After that, |
have continued my work in QBI under Dr van
Swinderen’s supervision.

During my PhD | was also interested in visual
attention and set up a visual selective attention
paradigm under the supervision of Dr Liu. |
performed a forward-genetic screen of a group
of P-element insertion stocks and identified over
20 candidate genes affecting visual selective
attention. In addition, | used the powerful genetic
tools in Drosophila to explore the function of
different neural substrates in visual selective
attention.

After my PhD, | have continued my visual
selective attention project under the supervision
of Dr van Swinderen. | rebuilt my visual selective
attention paradigm in Dr van Swinderen’s
laboratory to continue my behavioural research.
Learning from Dr van Swinderen and other
laboratory members’ knowledge in electrophysi-
ology, | have been exploring the neural activity
of these candidate mutants, and am developing
paradigms to monitor fly brain activity during
behavioural testing.

This collaboration will improve our understand-
ing of visual selective attention in Drosophila
and can potentially benefit our knowledge in the
underlying neural mechanism of visual selective
attention in general. In our research, we will also
explore the relationship between attention and
different forms of learning.
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Figure 10: 3D representation of a tethered Drosophila fly
in rig.
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Figure 11: Confocal microscopic image showing the brain
and ventral nerve cord in the fly.
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KEY PROJECTS
UNDERWAY
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Screening molecules important in regulating
neurogenesis — working towards a better un-
derstanding of dementia - Professor Perry
Bartlett (QBI), Professor Ronggiao He (IBP) and
Associate Professor Ying Liu (IBP).
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Working toward understanding visual attention
and learning using Drosophila genetic tools -
Professor Li Liu (IBP) and Associate Professor
Bruno van Swinderen (QBI).
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Studying the way painful stimuli lead to
emotional outcomes - resulting in a better
understanding of how we respond to pain
and stress - Professor Pankaj Sah (QBI) and
Professor Jianyuan Sun (IBP).
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Identifying molecules that encourage repair of
axon tracts after spinal cord injury - Associate
Professor Helen Cooper (QBI) and Professor
Yaobo Liu (IBP, Suzhou University).
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Investigating bulk endocytosis at the molecular
level, which will lead to a greater understand-
ing of how neurons “talk” to each other -
Associate Professor Frederic Meunier (QBI) and
Professor Jianyuan Sun (IBP).
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COMINGS AND GOINGS
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In August 2011, Associate Professor Helen
Cooper visited Professor Yaobo Liu’s laboratory
and presented her research at the symposium
“Wnt signaling in axon guidance” at IBP.

Assoc. Professor Ying Liu
(IBP)
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In October 2011, Mr Zhenhui Huang from
Professor Yaobo Liu’s laboratory visited Associate
Professor Helen Cooper’s laboratory in QBI, and
carried out collaborative research of molecular
mechanism underlying neural circuit formation
including analysis of Ryk-/- mice and in utero
electroporation.
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Assoc. Professor Frederic
Meunier (QBI)

In June 2012, Professor Yaobo Liu and Associate
Professor Helen Cooper attended the Gordon
Research Conference (cellular and molecular
neurobiology) at HKUST (Hong Kong University
of Science and Technology). They met here and
discussed the detailed plan for future collabora-
tions.
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Assoc. Professor Bruno
van Swinderen (QBI)

Assoc. Professor Helen
Cooper (QBI)
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