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Welcome

Welcome to the 39th Annual Scientific Meeting
of the Australasian Neuroscience Society,

being held in lovely Adelaide. The large and
enthusiastic local organising committee, chaired
by A/Professor Michael Lardelli and supported
by Professor Helen Cooper, together with the
newly formed Programme Committee chaired
by Professor Tony Hannan, has put together a
wonderful event which I'm sure all attendees will
enjoy. We are also acknowledging the excellent
support we have received from our professional
conference organisers, The Association
Specialists.

| am particularly thrilled to welcome our Plenary
speakers:

»  Professor Hollis Cline, The Scripps Research
Institute

» Professor Geoffrey Goodhill, Queensland Brain
Institute

 Distinguished Professor Jose-Manuel Alonso,
State University of New York

* Professor Selena Bartlett, Queensland
University of Technology

The meeting has been strongly supported by
Universities, Institutes, scientific sponsors and
trade exhibitors. In addition to attending the
scientific sessions, | invite all delegates to visit
the displays and discuss your latest work and
ideas for new experiments with scientists at the
trade and exhibition booths and to learn about
new developments in products and services. It is
with the very generous support of our sponsors
and exhibitors that the Society is able to hold a
meeting of this size and quality.

On behalf of the organisers, ANS Council and
Executive, | send a warm welcome to all our
members and conference attendees. | am sure
that you will find this meeting a worthwhile
and enjoyable celebration of Australasian
neuroscience, and | look forward to meeting as
many of you as possible and hearing about your
research.

Professor Cliff Abraham, FRSNZ
ANS President

The ANS acknowledges and pays respect to the Kaurna people, the traditional
custodians whose ancestral lands we have gathered on for our 39th Annual Scientific
Meeting. We acknowledge the deep feelings of attachment and relationship of the
Kaurna people to country and we respect and value their past, present and ongoing
connection to the land and cultural beliefs.
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Members of the Executive and Council for 2018-2019

Professor Cliff Abraham Professor Thomas Fath A/Professor Alison Canty
President Secretary Council (TAS)
Professor Linda Richards Professor John Beklkers Professor Anthony Hannan
Past President Public Officer/ACT Council (VIC)
Professor Gary Egan A/Professor Yazi Ke Dr Ann-Maree Vallence
Treasurer Council (NSW) Council (WA)
Professor Brian Dean Dr Kristin Hillman Dr Erin McAllum
Treasurer Elect Council (NZ) Neuroscience Research

R tati
Professor Helen Cooper A/Professor Ethan Scott epresentative
Conference Executive Chair Council (QLD) Barbora Fulopova

B hair 201
A/Professor Michael Lardelli Student Body Chair 2013

Council (SA)

The Chair of the Local Organising Committee (LOC) for the 39th Annual Scientific Meeting of the ANS
would like to thank the following people for their very active contributions to meeting preparation:

Pirjo Apaja Kim Hemsley lan Musgrave
Cedric Bardy Brenton Hordacre Morgan Newman
Karissa Barthelson Mel Kyloh Mary-Louise Rogers
Lyndsey Collins-Praino Martin Lewis Tim Sargeant
Andrea Harrington Ville-Petteri Makinen

Others, local and interstate, who contributed were:

Julian Carosi Julian Heng Christopher Proud
Frances Corrigan Stuart Hodgetts Nick Spencer

Ryan Doig Antonio Inserra Renee Turner

Luke Grundy Anna Leonard Ann-Maree Vallence
Tony Hannan Louise O’keefe

The Adelaide LOC thanks Andrea Harrington and Martin Lewis for organising the oral presentation
program and desigining the online tools for judging the student oral presentations and posters. The
Adelaide LOC also thanks the chairs of oral sessions and poster judges for their contributions and is
indebted to the creativity and generosity of Joshua Ameliorate for providing the graphic design for ANS
2019. The Adelaide LOC is very grateful to Claire Smoorenberg and the Florey Institute of Neuroscience
and Mental Health for donating Claire Smoorenburg’s time as media liaison person.
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Social Functions

Welcome Reception GALA DINNER

Venue: HallsM,N&O, Venue: Ballroom, Adelaide Convention Centre
adelalde ConventiSly Cenfie Date: Wednesday, 4 December 2019

Date:  Monday, 2 December 2019 Time: 7:30pm - 11:30pm

Time: 6:30pm - 8:30pm Cost: 6150

Cost:  Included in Full Delegate Registration Fee

Additional Tickets: $50.00 (Guest and one day
registrations)

Guest Tickets: $150.00 per person
Student Tickets: $100.00 per person

Student & Early-Mid-Career Researcher
(EMCR) Networking Event

Venue: Regattas Bar & Kitchen
(Adelaide Convention Centre)

Date: Tuesday 3 December 2019
Time: 8:00pm -10:00pm

Cost:  Included in Registration Fee

& M”f
SINCE 1886

Stoelting’s NEW

Motorized Stereotaxic
Manipulator Arms

Stoelting’s Motorized Stereotaxic Manipulator Arms
are designed for fast, accurate positioning during
stereotaxic surgery. Ideal for inexperienced users, the
motorized manipulator arms employ a touchscreen display
for easy-to-control movement of each axis. Manual movement
available anytime. Optional Drill feature available.
Motorized Manipulator Arm Features:
« Automatic motorized movement using
touchscreen display

«Various speeds (4mm/s to 0.1mm/s)
« Manual option always available

« Optional Drill feature T
« 1lpm movement e

o~
Order Information: ﬂ ﬂ m E

Web: www.StoeltingCo.com « Email: Neuro@StoeltingCo.com « Call: 1-800-860-9775 or 630-860-9700 CONNECT WITH US

For product options,
visit www.StoeltingCo.com!




General Information

AWARDS

The following Awards will be presented:

+ Istvan Tork Student Oral Award - for the best
oral presentation by a Student Member of the
Society at the Annual Meeting.

+  Sir Grafton Elliot-Smith Poster Award - for
the best poster by a Student Member of the
Society at the Annual Meeting.

CONFERENCE APP

The Society is offering a free downloadable app
for the Annual Scientific Meeting. To download
the app please search for ‘Elements Events
Portal’ and enter the event code ‘ANS2019..

Features of the app include:

« Conference Program including, speaker
profiles and the location and time of specific
sessions in the venue

+ Participation in the exhibitor passport
competition

» Information on all trade exibits and contact
details for all exhibitors and sponsors.

* A QR code facility: your QR code, located
on your badge, can be used by exhibitors
to collect your details in order to send you
further information

EXHIBITOR PASSPORT

The exhibitor passport competition will run
through the conference app. Make sure you have
logged in to your profile on the app - then, have
your badges, scanned by sponsors and exhibitors
as you visit their booths.

8 ANS 2019 Program Book

To successfully scan at a booth, you will need
to answer their passport question relating to
the company or their products. Scanning at all
the booths in the exhibition and answering the
guestions will put you in the running to win an
amazing prize awarded by ANS!

NAME BADGES

Name tags must be worn at all times. Delegates
without a name badge may be refused entry to
sessions and to the trade exhibition. All badges
will have a QR code which can be scanned by
another delegate or exhibitor to connect them to
your profile.

PARKING

The convention centre has two undercover car
parking options, North Terrace or Riverbank car
parks. The Riverbank car park is accessible from
Morphett Street / Festival Drive.

Both car parks are located directly under the
Centre and operate 24 hours a day, 7 days a week.

0-1HOUR $7.00

1-2 HOURS $11.00
2-3 HOURS $15.00
3-4 HOURS $17.00
EARLY BIRD* $16.00

*Early Bird rate is available on any day for entry
between 5.30am-9.30am and exit between
2.30pm-6.30pm.

An additional $1.00 will be charged for each
additional hour to a maximum of $29.00 over a
24-hour period.



General Information

REGISTRATION

The registration desk is located on the ground
floor of the Adelaide Convention Centre in Foyer
M, accessible via the West Entrance.

The registration desk will be open at the
following times:

Monday 2 December 2019
12:00pm - 7:30pm

Tuesday 3 December 2019
7:30am - 6:00pm

Wednesday 4 December 2019
7:30am - 5:30pm

Thursday 5 December 2019
8:00am - 4:30pm

SPEAKERS’ PREPARATION ROOM

The speakers’ preparation room is located in
room L1B. The room is staffed daily. Presenters
are encouraged to hand their presentations in
at least two hours before their presentation
time slot, or the day before if presenting in the
morning.

TRADE EXHIBITION

The trade exhibition will be in Halls M, N & O and
will be open at the following times:

Monday 2 December 2019
6:30pm - 8:30pm

Tuesday 3 December 2019
9:30am - 4:15pm

Wednesday 4 December 2019
9:30am - 4:15pm

Thursday 5 December 2019
10:00am - 4:30pm

The morning tea, lunch and afternoon tea breaks
are held in the trade exhibition hall. Please note
that separate dietary catering tables are set up in
the exhibition area for those who have submitted
dietary requests.

WIFI

To access the free WIFI, please select ‘ACC FREE’
to connect (no password required).

ANS 2019 Program Book 9
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Plenary Speaker Bios

PROFESSOR HOLLIS CLINE

. Hollis Cline, PhD, is the Hahn
Professor of Neuroscience

and co-chair of the

Department of Neuroscience

at Scripps Research. Dr. Cline

is a Fellow of the American

Association for the Advancement of Science

and has received the prestigious NIH Director’s

Pioneer Award. Dr. Cline is a Past President

of the Society for Neuroscience. She received

her PhD from the University of California at

Berkeley, followed by postdoctoral training at

Yale and Stanford Universities. Her research

has demonstrated the roles of a variety of

activity-dependent mechanisms in controlling

structural plasticity of neuronal dendrites and

axons, synaptic maturation and topographic map

formation. This work has helped to generate

a comprehensive understanding of the role of

experience in shaping brain development.

PROFESSOR JOSE MANUEL ALONSO

Jose Manuel is a
Distinguished Professor at
the State University of New
York, College of Optometry.
He received an MD from

the University of Santiago

de Compostela and a PhD from the University
Autonoma of Madrid in Spain. He then won a
Fulbright fellowship to work as a postdoctoral
student in the laboratory of Torsten Wiesel at
Rockefeller University in New York. His laboratory
started at the University of Connecticut and

then moved to the State University of New York.
His work contributed to understanding the role
of thalamocortical and cortical circuits in visual
processing. He recently discovered that the visual
cortex devotes more resources to process dark

than light features in visual scenes, a finding
that could help explain an old visual illusion
dating back to Galileo Galilei.

PROFESSOR GEOFFREY GOODHILL

Geoff Goodbhill is a Professor
at the Queensland Brain
Institute and School of
Mathematics and Physics
at the University of
Queensland. Prior to that he
was a Professor of Neuroscience at Georgetown
University in Washington DC. He received a

BSc degree in Mathematics and Physics from
Bristol University, an MSc degree in Artificial
Intelligence from Edinburgh University, and a
PhD in Cognitive Science from Sussex University,
followed by postdoctoral work in Computational
Neuroscience at Edinburgh University, Baylor
College of Medicine, and the Salk Institute.
Through a combination of experimental and
mathematical research, he has helped uncover
some of the computational principles that
underlie neural development.

PROFESSOR SELENA BARTLET

] Professor Bartlett thinks
there is nothing more

| o= exciting than being a
neuroscientist in the 21st
century. Her research
laboratory is focussed on
addiction and obesity with a strong emphasis
on translation into practice. Most recently the
lab has shown that sugar is as addictive as
alcohol and nicotine, and developed a mHealth
intervention to tackle obesity by reducing sugar
intake. In previous roles she was the Director

of a translational research program at the Gallo
Research Center at UCSF, USA before returning to

ANS 2019 Program Book n



Plenary Speaker Bios

Australia. She has received a number of awards,
90 scientific publications, and has recently
written books for a lay audience, given a TEDx

talk, developed smart phone apps, and founded a
digital health company for addiction. Her ongoing

passion is to translate neuroscience research to
improve the lives of people.

PROFESSOR PAMELA MCCOMBE

Professor McCombe is a
graduate of the Medical
School of the University of
Queensland. She trained

in Neurology at Prince
Henry/Prince of Wales
Hospital in Sydney, and then obtained a PhD
from the University of Sydney. This was the
start of her interest in Neuroimmunology. She
is now a Neurologist at Royal Brisbane and
Women'’s Hospital and Professor at the Faculty
of Medicine at University of Queensland.

She is President-Elect of the Australian and
New Zealand Association of Neurologists. Her
research interests are broad, and encompass
autoimmune diseases of the nervous system as
well as immune response to acquired diseases
of the brain. She has published on experimental
autoimmune encephalomyelitis, multiple
sclerosis, myasthenia gravis, Guillain Barre
syndrome and CIDP, stroke and motor neurone
disease. She has a special interest in the role
of gender and of pregnancy in neurological and
immune disease.

12 ANS 2019 Program Book

2018 A.W. CAMPBELL AWARDEE

A/PROFESSOR WENDY IMLACH

Wendy Imlach is an NHMRC
career development fellow and
head of the Pain Mechanisms
lab at Monash University, in the
Department of Physiology and
Monash Biomedicine Discovery
Institute. Her research is focused on neural circuits
in the spinal cord that are activated in chronic
pain, in an effort to identify new therapeutic
targets. She obtained her PhD in Pharmacology

in New Zealand from the University of Otago and
held postdoctoral positions at Columbia University
in New York, and in Australia at the University of
Queensland and University of Sydney. Wendy has
a background in neuropharmacology, synaptic
physiology and neural circuitry and her laboratory
investigates spinal dorsal horn circuitry and
nociceptive signaling.

2018 NINA KONDELOS AWARDEE
PROFESSOR JANET KEAST

Janet is recognised
internationally in the area

of autonomic neuroscience,
especially the neural regulation
of urogenital organs and the
impact of injury on these
nerves. She also undertakes studies on the
neurobiology of pain, focusing on changes in
spinal and sensory pathways that contribute to
pelvic visceral pain and spinal cord injury pain.
Janet currently leads a team supported by the NIH
SPARC (Stimulating Peripheral Activity to Relieve
Conditions) Program, to map the neural circuitry
of the lower urinary tract in order to develop new
neuromodulatory therapies.




CHEN 9.
INSTITUTE

You re invited to a

GLOBAL
NETWORKING
EVENT

for Brain Research in Australia and New Zealand

MONDAY, DECEMBER 2, 2019

City Room 1, Adelaide Convention Centre, 2-4 PM

Chen Institute Welcome

Updates from:
International Brain Initiative (IBl), Australian Brain Alliance, Brai
Research New Zealand and the Canadian Brain Research Strateg

Presentations:
Neuroethics as an Anchor for the CBRS and 1Bl
Australian Brain Data Commons

Social Mixer

Come see the award-winning documentary

‘Minds Wide Open’

www.MindsWideOpenFilm.com




Program at a Glance

MONDAY 2 DECEMBER 2019

Registration Desk Open Foyer M

1:00pm -4:30pm  Imaging Workshop Hall A
5:00pm - 5:15pm IBI Networking Event City Room 1
5:00pm -5:15pm | Opening of Conference Hall L
PLENARY SESSION 1: INTERNATIONAL PLENARY
5:15pm - 6:30pm \ \ ) s . -
Proteomic analysis of visual system organisation, function and plasticity
Chair: Professor Cliff Abraham
Speaker: Professor Hollis Cline, PhD Hall L

6:30pm - 8:30pm | Welcome Reception Halls MNO

TUESDAY 3 DECEMBER 2019

Registration Desk Open Foyer M

8:30am - 9:30am

PLENARY SESSION 2: ELSPETH MCLACHLAN PLENARY

Computational models of neural development
Chair: Professor Brian Dean
Speaker: Professor Geoffrey Goodhill

Hall L

9:30am - 10:00am | Morning Tea, Exhibition and Poster Display Halls MNO

10:00am - 12:00pm SYMPOSIUM SESSIONS

City Rooms 1& 2 | City Rooms 3& 4  Riverbank Room 7 = Riverbank Room 8 = Hall L

Chairs: Chair: Chair: Chair: Chair:
Mary-Louise Gary Egan Thomas Burne Alison Canty Cliff Abraham
Rogers &

Bradley Turner

New insights New perspectives Diagnostics and  Through the Presidential
in Motor in neural circuit ~ Theranostics looking glass: Symposium:
Neuron Disease  modelling in Psychiatry: Observing real Synaptic
pathogenesis, Pulin Gong, Using advanced  time changes in mechanisms of
therapeutics and Anthony Burkitt biological, bio- brain circuitry plasticity and
biomarkers T Kameneva, informaticsand ;o1 e Paolg, Memory

Don Cleveland, Geoffrey Goodhill | ComPutational - counorine Blizzarg  Haruhiko
Avinda Nath, tools toimprove Lucy Palmer, Ethan = Bito, Graham
Andreas clinical outcomes | gqos1 Collingridge,
Malaspina, Elizabeth Thomas, Johanna
Shyuan Ngo Brian Dean, Rachel Montgomery,

Hill, Scott Clark Joanna Williams
12:00pm - 1:45pm | Lunch, Exhibition and Poster Display
People with odd numbered posters should stand by their posters to present Halls MNO
12:30pm - 1:45pm  Brain Bee Final Hall L

14 ANS 2019 Program Book



Program at a Glance

1:45pm - 3:45pm

SYMPOSIUM SESSIONS

City Rooms 1&2

Chair:
Timothy Bred

Technical
developments
at the frontier of
neuroscience

Dan Ohtan Wang,
Ryan Lister,
Phillipa Tablerlay,
John Lin

City Rooms 3&4

Chair:
Kimberley Pitman

Gliain
neurotransmission
Raphael Ricci,
Nicola Allen,
Yasuyuki Osanai,
Junhua Xiao

Riverbank Room 7

Chair:
Andrea Harrington

Mechanisms of
pain: From the
periphery to the
brain

Stuart Brierley,
Yves De Koninck
Brett Graham,
Elena Bagley

Riverbank Room 8

Chair:

Nela Durisic &
Ramoén Martinez-
Marmol

Deconstructing
the synapse: How
pre- and post-
synaptic proteins
come together to
fine tune synaptic
strength in health
and disease

Subhajit Roy,
Frederic Meunier,
Sarah Gordon,
Patricio Opazo
Olavarria

Hall L

Chair:
Anand Gururajan

The stressed
brain: Translating
preclinical
concepts into
therapeutic
realities

Olivia O'Leary,
Christopher Dayas,
Anthony Hannan,
Dagmar Koethe

3:45pm - 4:15pm ‘ Afternoon Tea, Exhibition and Poster Display Halls MNO

PLENARY SESSION 3: ECCLES LECTURE
Sex differences in neurological disease

Chair: Professor Linda Richards
Speaker: Professor Pamela McCombe

Riverbank Room 7

4:15pm - 5:15pm

6:00pm - 7:30pm

City Rooms 1&2

NHMRC Grant System Workshop
Chair: Dr Tim Sargeant

Professor Helen Cooper, Professor Melinda Fitzgerald,
Professor Anthony Hannan, Professor Paul Martin

Hall L

Neuroscience Teaching Workshop
A/Professor Kay Double and
A/Professor Gaby Todd

Public Lecture: Neuroscience of Brain Resilience: Health, Fitness, and Addiction
Chair Dr Tim Sargeant

MC: Tom Rehn

Speaker: Professor Selena Bartlett

8:00pm - 10:00pm ‘ Student & EMCR Networking Event

WEDNESDAY 4 DECEMBER 2019

Registration Desk Open Foyer M

Hall L

Regattas Bar & Kitchen

8:30am - 9:30am

PLENARY SESSION 4: LAWRIE AUSTIN PLENARY

Neuroplasticity neuroscience, multi-generational trauma, and the treatment of
addiction and obesity
Sponsored by: Tiangiao and Chrissy Chen Institute
Chair: A/Professor Michael Lardelli
Speaker: Professor Selena Bartlett

Hall L

ANS 2019 Program Book 15



Program at a Glance

Morning Tea, Exhibition and Poster Display Halls MNO

10:00am - 12:00pm SYMPOSIUM SESSIONS

12:00pm - 1:45pm

City Rooms 1&2

Chair:
Ehsan Arabzadeh

Vision,
information
processing and
cognition

Karin Nordstrom,
Stephen Williams,
Paul Martin, Jason
Mattingley

City Rooms 3&4

Chair:
Lachlan Thompson

Parkinson’s
disease: from
pathogenesis to
regeneration

Glenda Halliday,
Clare Parish, Deniz
Kirik, Cedric Bardy

Riverbank Room 7

Chairs:
Marta Garrido &
Carsten Murawski

Computational
Psychiatry

Bernard Balleine,
Shinsuke

Suzuki, Roshini
Randeniya, Xiaosi
Gu

Lunch, Exhibition and Poster Display

People with evem numbered posters should stand by their posters to present

Riverbank Room 8

Chair:
Asheeta Prasad &
Zoran Boskovic

Illuminating
neural circuits of
emotional and
motivational
behaviour

Mazen Kheirbek,
Robyn Brown,
Roger Marek,
Dhanisha Jhaveri

Oral Presentations Selected from Submitted Abstracts

City Rooms 1&2

Chairs:
Erica Fletcher &
Luke Grundy

Sensory circuits
& mediators

Xioatian Jiang, Hui
Li; Mallory Luke,
Sarah Petryszyn,
Saba Gharaei,
Conrad Lee, Javier
Jimenez-Martin,
Emmanuel

Marquez Legorreta

City Rooms 3&4

Chairs:
Brian Billups &
Helen Gooch

Synaptic
transmission
Viadimir Sytnyk,
Adam Hines,
Hilary Yong,
Christopher Small,
Anmin Jiang,
Lauren Bleakley,
Nela Durisic,
Benjamin Hunn

Riverbank Room 7

Chairs:
Cedric Bardy &
Anthony Don

Development &
regeneration

Tobias Bluett,
Rodrigo Suarez,
Sebastian
Quezada, Kai
Sempert, Laura
Fenlon, Lulu Xing,
Eva Tomaskovic-
Crook, Lachlan
Harris

Riverbank Room 8

Chairs:

Kim Hemsley &
Toby Merson

Glia

Kimberley Pitman,
Darren Clarke,
Carlie Cullen, Jana
Vukovic, Ali Delbaz,
Ross O'Shea, Ruth
Musgrove, Bianca
Guglietti

Hall L

Chair:
Denovan Begg

When gut meets
brain: their
impact on food
intake control

Damien Keating,
Zhi Yi Ong,
Amanda Page,
Ivan de Araujo

Halls MNO

Hall L

Chairs:
Brenton Hordacre
& Renee Turner

Injury to the
nervous system

Shenpeng Zhang,
Isabella Bilecki, Lin
Kooi Ong, Jessica
Sharkey, Bronwyn
Kivell, Heidi
Walkden, Sarah
Stephenson, Leah
Beauchamp

3:45pm - 4:15pm Afternoon Tea, Exhibition and Poster Display Halls MNO

A.W. Campbell Award Presentation
Targeting changes in spinal circuit function to treat chronic pain
Speaker: A/Prof Wendy Imlach

4:15pm - 4:50pm

4:50pm - 5:25pm

5:30pm - 5:45pm
5:45pm - 7:00pm

Nina Kondelos Award Presentation
Reconstructing sacral visceral circuits for bioelectronic medicine
Speaker: Professor Janet Keast

Brain Foundation Student Poster Awards Presentation

ANS Annual General Meeting

7:30pm - 11:30pm | Conference Dinner

16 ANS 2019 Program Book
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Program at a Glance

THURSDAY 5 DECEMBER 2019

Registration Desk Open Foyer M

SYMPOSIUM SESSIONS

9:00am - 11:00am

City Rooms 1&2

Chair:
Junhua Xiao

How altered lipid
metabolism and
myelin structure
causes neurode-
generation

John Kwok, Karen
Mather, Maria
Fuller, Anthony
Don

City Rooms 3&4

Chairs:
Michelle Rank &
Kirsten Coupland

Pathway to
success: paving
the way for
translational
stroke research

Steven Zuryn,
Nicole Jones,
Michael O'Sullivan,
Michael Tymianski

Riverbank Room 7

Chair:
Geoffrey Goodhill

Wiring the brain:
the development
of cortical
neurons and
networks
Nathalie Dehorter,
Michael Crair,
Linda Richards,
James Bourne

Riverbank Room 8

Chair:
Andrew Lawrence

Neurobiological
mechanisms of
drug addiction

Michael Bowen,
Jennifer Cornish,
Arnauld Belmer,
Asheeta Prasad

Hall L

Chair:
Ville-Petteri
Makinen

EMBL Australia
scientific
symposium on
neural circuitry
and cellular
integrity in health
and disease

Cornelius Gross,
Yann Gambin, Pirjo
Apaja, Leon Teo

Morning Tea, Exhibition and Poster Display Halls MNO

11:30am - 12:30pm

PLENARY SESSION 5: ANS PLENARY
Chiaroscuro in the visual brain

Chair: A/Professor Kaylene Young
Speaker: Professor Jose-Manuel Alonso

12:30pm - 1:30pm | Lunch, Exhibition and Poster Display Halls MNO

Hall L

1:30pm - 3:30pm | Oral Presentations Selected from Submitted Abstracts

City Rooms 1&2

Chairs:
Karissa Barthelson
& Nick Spencer

New technologies
& methods

Omar Ibrahim,
Andrew Allen,
Sandesh Panthi,
Merja Joensuu,
Harrison Evans,
Mina Ghanimi
Fard, Indranil
Basak, Jenny
Ekberg

City Rooms 3&4

Chairs:
Frances Corrigan &
Anthony Hannan

Psychiatric
disorders &
memory

Maarten van den
Buuse, Martin
Lewis, Xiang Li,
Hayley North,
Alexandre Cristino,
Anna Schroeder,
Angeline Leong,
Charles Watson

Riverbank Room 7 = Riverbank Room 8 = Hall L

Chairs:

Lyndsey Collins-
Praino & Hannah
Keage

Cognition,
learning, &
behaviour

Thomas Burne,
Asheeta Prasad,
Teri Furlong,
Cheryl Shoubridge,
Sharna Jamadar,
Janet van Eersel,
Kimberly Archer,
Jacqueline
Heighway

Chairs:

Peregrine Osborne
& Rochelle
Peterson

Autonomic
circuits

Marcello

Costa, Simon
Brookes, Anita
Leembruggen,
Sabrina Poon,
Madushani
Herath, Aung Aung
Kywe Moe, Stuart

Chairs:
Jenny Gunnersen
& Arne lttner

Disorders of the
nervous system

Mohammad
Ibrahim, Craig
Mcintosh,
Pratishtha
Chatterjee, Ryu
Takechi, Morgan
Newman, Eleanor
Drummond,

McDougall, Vanesa = Anthony White,

Stojanovska

Tim Sargeant

3:30pm - 4:30pm | Presentation of Awards and Conference Close Hall L

ANS 2019 Program Book 17
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@&Q(JAM o RAPID VOLUMETRIC IMAGING

WITH BESSEL BEAMS

In-vivo volume imaging of neuronal activity requires both submicron spatial resolution and millisecond temporal resolution.
While conventional methods create 3D images by serially scanning a diffraction-limited Gaussian beam, an alternative Bessel
beam-based multiphoton imaging technique relies on an axially elongated focus to capture volumetric images. The excitation
beam’s extended depth of field creates a 2D projection of a 3D volume, effectively converting the traditional 2D frame rate
into a 3D volumetric rate. To highlight the power of this technique, Figure 1 shows a 300 x 300 pm scan of a Thy1-GPF-M
mouse brain slice imaged with Bessel (left) and Gaussian (right) scanning. 45 optical slices taken with a Gaussian focus are
vertically stacked to generate a volume image, ) L. i

while the same structural features are visible in Eapturmg Volume Information in a Single Scan

a single Bessel scan taken with a 45 pm-long
focus. This indicates a substantial gain in volume-
imaging speed, making this technique suitable for
investigating sparsely labeled samples in-vivo.

In partnership with Howard Hughes Medical
Institute and Prof. Na Ji (University of California
at Berkeley), Thorlabs is now offering a Bessel
beam module for our Bergamo® multiphoton
laser-scanning microscopes. As demonstrated
in Ji's pioneering work, this rapid Bessel beam-
based imaging technique has synaptic resolution,
capturing the Ca®* dynamics and tuning properties
of dendritic spines in mouse and ferret visual
cortices. The Bessel beam module has also Bessel Scan
been used to successfully measure GCaMPBs
expression in the subesophageal zone of a fly
brain (Figure 2), synchrony of inhibitory neuron

Figure 1. A single Bessel scan (left) captures the same structural information
obtained from a Gaussian volume scan created by stacking 45 optical sections
L . (right), reducing the total scan time 45-fold. The images show a brain slice scanned
activity in the visual cortex of a mouse, and the over @ 300 pm x 300 pm area. Scan depth for the Gaussian stack is indicated by
network dynamics of reticulospinal neurons in the  the scale bar.®

hindbrains of zebrafish larvae.

Extended Focus for In-Vive Studies ?

Figure 2. GCaMPBs
expression in two neuron
pairs arborized within
the subesophageal

zone of a fly brain. Ca®*
transients are captured
by XY-scanning a 30 pm
Bessel focus at a rate of
30 frames per second.
A single Bessel scan
corresponds to an XY-
scan with no translation
in the Z-direction.”

Thorlabs’ Bergama® Il system shown
equipped with a Bessel beam module
for rapid volumetric in-vivo imaging.
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a. Sample Courtesy of Qinrong Zhang, PhD and Matthew Jacobs; the Ji Lab, Department
of Physics, University of California, Berkeley

b. Sample Courtesy of Zepeng Yao; the Scott Lab, Department of Molecular & Cell Biology,

University of California, Berkeley
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Plenary Sessions

Plenary Session 1 - International Plenary

PROTEOMIC ANALYSIS OF VISUAL SYSTEM ORGANIZATION,
FUNCTION AND PLASTICITY

Professor Hollis T Cline’

1. The Scripps Research Institute, La Jolla CA, USA

Circuits in the brain are comprised of remarkably heterogeneous neurons whose morphologies,
connectivity patterns and physiological properties are dynamically regulated by brain activity
throughout postnatal life. Current estimates suggest that there are 21,000 genes and up to 1 million
different proteins in humans. While studies of transcriptional dynamics in the brain have been
transformative, transcriptional dynamics do not correlate with protein dynamics because protein
synthesis, turnover and subcellular localization are tightly regulated spatially and temporally. New
studies demonstrate that the extraordinary plasticity of the developing brain can be re-expressed in
adult brain, allowing experience-dependent plasticity mechanisms to be engaged for repair from brain
injuries or disease. These findings highlight exciting opportunities for treatment of brain injuries and
diseases and emphasize the need to discover additional developmental plasticity mechanisms for these
applications. | will present and discuss recent advances in proteomics in the brain and recent studies
demonstrating rapid dynamics in protein synthesis required for neuronal plasticity, as well as proteomic
analysis of axon transport in the rodent visual system.

PLENARY SESSION 2 - ELSPETH MCLACHLAN PLENARY
COMPUTATIONAL MODELS OF NEURAL DEVELOPMENT

Professor Geoffrey Goodhill'

1. Queensland Brain Institute, QLD, Australia

An important goal of computational neuroscience is to understand brain function in terms of the
computations performed. | will discuss an interdisciplinary program of mathematical and experimental
work which addresses some of the computational principles underlying neural development. This
includes (i) how growing axons navigate to their targets by detecting and responding to molecular cues
in their environment, (i) the formation of maps in the visual cortex and how these are influenced by
visual experiences, and (iii) how patterns of neural activity in the zebrafish brain develop to facilitate
precisely targeted hunting behaviour. Together this work contributes to our understanding of both
normal neural development and the etiology of neurodevelopmental disorders.
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