The Latest in Molecular and Cellular Neurobiology

Peer-reviewed OPeN–ACCeSS JOUrNAL OF
THe AMeriCAN SOCieTY FOr NeUrOCHeMiSTrY

Impact
Factor:
3.750!†

Programme
& Abstracts
Joint conference of the European Society for
Neurochemistry and the Biochemical Society

5th Conference on Advances in
Molecular Mechanisms Underlying
Neurological Disorders

editor-in-Chief:

Monica Carson (Riverside, USA)

Disseminate your
research – faster!

23–26 June 2013

University of Bath, UK

n Open Access - your research available to all
n Fast, fair, thorough and constructive
‘author-friendly’ peer-review

Image kindly supplied
by Alexandra Brinker.

n Average of 600 downloads per paper
n Papers published within 2-3 weeks of acceptance*

www.jointesn-bs2013.org

n Supplementary data published

Sponsored by:

Submit your next paper online today at:

www.asnneuro.org

Find us on

Published by Portland Press Ltd on behalf of the American Society for Neurochemistry

*After payment of open-access publication fee
†
2011 Journal Citation Reports® (Thomson Reuters, 2012)

Typeset by Portland Press Limited and printed in Great Britain by Metro Commercial Printing Ltd, Watford

Biochemical Society
Membership

Join our network of over 6000 members
Discover the
benefits including:

• Wide variety of grants to support travel, sponsored events
and research

• Up to 30% discount on Biochemical Society conference fees
• Free registration for Biochemical Society workshops
• Automatic membership of FEBS and access to fellowships
• Free online access to the Biochemical Society Transactions
review journal and the Biochemical Journal

• Free subscription to The Biochemist magazine in print and as
an e-zine

Categories of membership:

Full

£71

Early Career

£40

Associate

£30

Postgraduate

£18

Undergraduate

£10

Sign up to direct debit online and receive 5% discount on your membership fees*
Follow us on Twitter @BiochemSoc
Find us on Facebook at Biochemical Society
*

Only available if you have a UK bank account

To find out more

www.biochemistry.org

Contents
Welcomes and Introduction

ii

Overview

iii

Sponsors and Exhibition

v

Organizers

vi

Venue Map

vii

Participant Information

viii

Facilities Information

x

Further Information

xi

Useful Contacts

xii

Scientific Programme

xiii

Speaker Abstracts

1

Poster Abstracts

28

Author Index

93

Welcomes
The Biochemical Society is delighted to welcome you to the University of Bath, for the joint Biochemical Society/
European Society for Neurochemistry Focused Meeting entitled ‘5th Conference on Advances in Molecular
Mechanisms Underlying Neurological Disorders’. The Organizing Committee have worked hard to prepare the
scientific programme for this conference and the Society would like to offer sincere thanks to them.
Please take some time to visit the trade exhibitors at this conference for detailed product and technical information.
The Biochemical Society is grateful for their funding and support, which together with that of the sponsors ensures
that the Focused Meetings can continue to provide an exciting, high-quality programme with an emphasis on
emerging life science topics.
Finally, our thanks to Sarah Bull and Gail Brown at the University of Bath for their support in the organization of this
conference. I wish you an enjoyable and rewarding conference.
Sheila Graham
Honorary Meetings Secretary
The officers of the European Society for Neurochemistry welcome you to what promises to be an exciting meeting.
Juan Bolaños
President

Ralf Dringen
Treasurer

Alessandro Prinetti
Secretary

Introduction
We welcome delegates to this joint meeting of the European Society for Neurochemistry and the Biochemical
Society on the theme of molecular mechanisms underlying neurological disorders. The first ever European Society
for Neurochemistry meeting was held in Bath in 1976, and it is an honour to bring the meeting back to this
beautiful city. In the last 37 years neurochemistry in its broadest sense, namely molecular and cellular neuroscience,
has made enormous advances, and we look forward to finding out about the latest research developments at
this meeting. We are proud to host delegates from around the world: early career and senior investigators, basic
researchers, clinicians and industry scientists. We hope and trust you will enjoy the science, the company of your
fellow delegates and the many joys of Bath itself.
Rob Williams, Marcus Rattray and Jackie de Belleroche
On behalf of the local organizing committee and the international programme committee
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©2013 Biochemical Society, London

Overview
Sunday 23 June

Tuesday 25 June

15:00–17:00

Registration

09:00–09:45

Plenary Lecture

17:00–18:30

Welcome and Plenary Lecture

09:45–10:15

Coffee/tea break

19:30–20:15

Cocktail reception at the Roman Baths

10:15–12:15

Science session

12:15–12:45

Poster blitz 2
(Symposium 2: RNA processing in
neurodegenerative disease)

Monday 24 June
08:55–09:45

Plenary Lecture

12:45–14:30

Lunch with poster viewing

09:45–10:15

Coffee/tea break

14:30–16:10

Science sessions

10:15–12:15

Science session

16:10–17:00

Coffee/tea break

12:15–12:35

Poster blitz 1
(Symposium 1: Protein degradation
pathways and neurodegeneration)

17:00–18:00

Porcellati Lecture

12:35–14:15

Lunch with poster viewing

18:20–19:20

ESN Business Meeting

14:15–14:50

Women in Biochemistry Discussion

Wednesday 26 June

14:50–16:30

Science sessions

09:00–10:30

Selected Oral Communications
and Herbert Tabor Award Lecture

16:30–17:00

Coffee/tea break

10:30–11:00

Coffee/tea break

17:00–18:20

Plenary Lectures

11:00–12:40

Science sessions

19:45–23:00

Conference dinner at the
Assembly Rooms

12:40–13:40

Lunch with poster viewing

14:00–16:00

Science session

16:00

End of conference
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Lectures will take place in University Hall, 3E 2.1 and 3E 2.2.
The ESN Business Meeting will take place in Lecture Theatre 3E2.2. All delegates are welcome to attend.
Breakfast will be served from 07:30 in the Claverton Rooms.
The registration fee includes lunches and refreshments for the duration of the conference, the evening reception
on Sunday 23 June and the conference dinner on Monday 24 June 2013.
Lunch and refreshments will be served in the Student Centre.
The drinks reception will be held on Sunday 23 June 2013 at:
The Roman Baths
Abbey Church Yard
Bath BA1 1LZ
UK
The conference dinner will be held on Monday 24 June 2013 at:
Bath Assembly Rooms
Bennett Street
Bath BA1 2QH
UK
All delegates are welcome to attend.
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©2013 Biochemical Society, London

Sponsors and Exhibition
The Organizers would like to express their thanks and gratitude to the conference sponsors:
Abcam (www.abcam.com)

International Society for Neurochemistry
(neurochemistry.org)

Alzheimer’s Research UK (www.alzheimersresearchuk.org)
Journal of Biological Chemistry (www.jbc.org)

ASN NEURO (www.asnneuro.org)
Journal of Neurochemistry
(http://onlinelibrary.wiley.com)
Biochemical Society Transactions
(www.biochemsoctrans.org)

Motor Neurone Disease Association
(www.mndassociation.org)

Brains for Dementia Research
(www.brainsfordementiaresearch.org.uk)
Parkinson’s UK (www.parkinsons.org.uk)

British Neuroscience Association (www.bna.org.uk)

Portland Press Limited (www.portlandpress.com)

British Pharmacological Society (www.bps.ac.uk)
Tocris (www.tocris.com)

Company of Biologists (www.biologists.com)

The Trade Exhibition is situated in the Student Centre. Please visit the trade stands to benefit from technical and
product advice.

Sponsors and Exhibition v

Organizers
International programme committee:
Marcus Rattray (Chair, Bradford)
Juan Bolaños (Salamanca)
Monica Carson (Riverside)
Jackie de Belleroche (London)
Ralf Dringen (Bremen)
Christian Giaume (Paris)
Katarzyna Nalęcz (Warsaw)
Agneta Nordberg (Stockholm)
Alessandro Prinetti (Milan)
Jörg Schulz (Aachen)
Robert Williams (Bath)
Local organizing committee:
Robert Williams (Chair, Bath)
David Brown (Bath)
Giles Hardingham (Edinburgh)
Jackie de Belleroche (London)
John Hardy (London)
Jeremy Henley (Bristol)
Roland Jones (Bath)
Emma Lane (Cardiff )
Seth Love (Bristol)
Marcus Rattray (Bradford)
David Rubinsztein (Cambridge)
Anne Stephenson (London)
Richard Wade-Martins (Oxford)
Susan Wonnacott (Bath)
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Venue Map
Registration will take place at the Student Centre (number 13 on the map).
University of Bath
Claverton Down
Bath BA2 7AY
UK

Venue Map vii

Participant Information
Membership of the Biochemical Society

Membership is open to anyone with an interest in biochemistry and the wider biosciences. The Society has a
network of over 6,500 members worldwide, with membership categories to cover scientists at any stage in their
career - from undergraduate student right up to full member. Benefits of membership are numerous and include:
•
•
•
•
•

Subscription to The Biochemist magazine (pick up a sample copy at the registration desk)
Grants and bursaries to attend international conferences
Reduced registration fees for Biochemical Society conferences
Access to FEBS Fellowships
Personal subscription to the Biochemical Journal and Biochemical Society Transactions and much much more.

Sign up to pay by direct debit and receive 5% discount on your membership fees annually (note this is only
available with a UK bank account).
If you are interested in joining or learning more about the Society, please speak to Frances van Klaveren during
the conference.

Poster Sessions
Poster session 1
Monday 24 June
12:35 – 14:15 (Odd numbered posters)
Poster session 2
Tuesday 25 June
12:45 – 14:30 (Even numbered posters)
The poster sessions will take place at the Student Centre.
Posters will be displayed as indicated above. Each poster has been assigned a number, which appears alongside
its abstract in this booklet. Posters presented in session 1 should be put up during registration on Monday 24 June
and taken down by 10:00 on Tuesday 25 June. Posters presented in session 2 should be put up by 10:15 on Tuesday
25 June and taken down by 14:00 on Wednesday 26 June. Presenting authors are requested to stand alongside
their posters during their poster session, as indicated above.
Velcro will be provided at the registration desk.
The Society cannot be held responsible for lost or damaged posters.
All accepted poster abstracts are available to view online at www.jointesn-bs2013.org.

Poster Prizes
A Biochemical Society Poster Prize of £200 will be awarded to the best poster presented at this meeting by a
researcher in the early stages of their career (post graduate or first post-doctoral position).
Entrants must be PhD students or post-doctoral scientists within five years of receiving their PhD. To enter, please
collect a sticker from the registration desk (Student Centre) before the start of your poster session.

Oral Communications

Oral communications selected from poster abstracts will be given in the University Hall. Please refer to the Scientific
Programme for timings.

viii Participant Information
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Journal of Biological Chemistry Herbert Tabor Young Investigator Award

The JBC/Herbert Tabor Young Investigator Awards honour Tabor’s invaluable contributions to the journal and to
science as a whole. The awards also recognize the innovators and achievers in new generations of researchers who
exemplify Tabor’s values of creativity and scientific excellence. The JBC associate editors select promising young
researchers at scientific symposia and meetings throughout the year. Students, post-doctoral researchers and
faculty members who’ve not yet received tenure are eligible. The award includes a plaque and a $1,500 prize.
The Journal of Biological Chemistry Herbert Tabor Young Investigator Prize will be awarded to Sarah Gordon,
University of Edinburgh, who will give a presentation entitled 'Synaptophysin is required for synaptobrevin retrieval:
implications for X-linked intellectual disability' on Wednesday 26 June 2013 at 10:00. The prize will be presented by
Professor Stephenson, Associate Editor of JBC.

Continuing Professional Development

The ‘5th Conference on Advances in Molecular Mechanisms Underlying Neurological Disorders’ has been approved
for the purposes of Continuing Professional Development (CPD) by the Society of Biology. Participants can claim
66 credits for attending. These points are valid if attendees are registered on the Society of Biology CPD scheme.
Approval signifies that the Society of Biology recognizes this event is of merit to the development needs of
participants. If you require a CPD certificate for this conference please request one during the post-event feedback
questionnaire which will be sent to you by email shortly after the event.

Women in Biochemistry Discussion

Throughout 2013 the Biochemical Society will celebrate the past, present and future influence of women with
interests in the molecular biosciences with a series of new initiatives, events and activities.
Early in 2012 the Society undertook a survey concerning a number of issues surrounding women in science
including awareness and value of our current activities and the working life of a female researcher. The Society
is therefore running discussions for Women in Biochemistry at each of our conferences in 2013. The discussion
session at this conference will take place in the University Hall on Monday 24 June 2013 at 14:15. Please register
your interest for this discussion at the registration desk.

Security

Badges must be worn for the duration of the conference, both for security purposes and for entry to the lectures
and social events.

Participant Information ix

Facilities Information
Accommodation

Residential registration includes three nights single en-suite accommodation (23, 24 and 25 June) in the East
Accommodation Centre, situated in Woodland Court, University of Bath. Check-in is from 14:00 on the day of arrival
and check out is at 10:00 on the day of departure.
University of Bath
East Accommodation Centre
Woodland Court
Bath BA2 7AY
UK

Parking

Delegates can use either the East or West car parks. The West car park is by Permit Only. A limited number of
parking permits, lasting up to 7 days, will be available to purchase at the registration desk. Delegates can use the
Pay & Display units situated in the East car park at a cost of £1 per hour. Saturday parking charges are reduced and
Sunday parking is free of charge.
Vehicles are parked at their owner’s risk. The University cannot accept any responsibility for damage or loss of
vehicles.

Medical Services

Please contact the Biochemical Society registration desk in the case of a minor incident. If it is an emergency,
please call 999 directly and inform the Biochemical Society member of staff at the registration desk.

Internet access

WiFi is available across the campus, and is included in the registration fee. Delegates will be given a WiFi passcode
and username during registration.

x Facilities Information
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Further Information
Biochemical Society Transactions

All Speakers have been invited to prepare a manuscript for publication in Biochemical Society Transactions. The
proceedings will be published in Volume 41 part 6 due to be published in December 2013. Single issues of
Biochemical Society Transactions are available for purchase (£30). If you did not order the Conference issue during
the registration process, you may do so using the order form available from the registration desk.

Certificates of Attendance

Attendees requiring a Certificate of Attendance for the meeting should contact the Biochemical Society
registration desk.

Attendees at the Conference

A delegate list will be sent by email to all attendees after the conference. Please note that this list is intended
for use only to promote networking between scientists. You do not have permission to use this list for any
other purpose, and any other use may infringe the Data Protection Act 1998. The list contains the names and
affiliations of all attendees. Contact details are included only for attendees who gave their permission during the
registration process.

Liability

The Biochemical Society will assume no responsibility whatsoever for damage or injury to persons or property
during the meeting. Participants are advised to arrange their own personal travel and health insurance.

Tweeting and Blogging at Biochemical Society Meetings

The Biochemical Society encourages the discussion of its conferences via Twitter, Facebook and similar social
networks. In order to promote discussion and the exchange of information, delegates who wish to Tweet are asked
to use the Biochemical Society hashtag:
#jointESNBS2013
Speakers will be made aware of this policy, and have the right to ask delegates not to disseminate their research via
the Internet. If a Speaker makes this request, delegates are asked not to discuss the relevant work in this way.
Delegates are respectfully asked to refrain from communicating using mobile devices whilst lectures are in progress.

Photography

Please note that photographs taken at this event may be used for promotional purposes by the Biochemical
Society, e.g. by inclusion on the Biochemical Society website and/or marketing materials. If you have any
concerns or queries regarding this, please visit the registration desk or contact the Conference Office
on +44 (0) 20 7685 2450 or by email at conferences@biochemistry.org.
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Useful Contacts
Venue

Accommodation:

Tel: +44 (0) 1225 385883

General venue enquiries:

Tel: +44 (0) 1225 385883

Security:

Tel: +44 (0) 1225 385349

Biochemical Society
Conference Office:

Portland Customer Services
(membership enquiries):

Tel: +44 (0) 20 7685 2450
Fax: +44 (0) 20 7685 2467
Email: conferences@biochemistry.org
Tel: +44 (0) 1206 796 351
Fax: +44 (0) 1206 799 331
Email: Membership@biochemistry.org

European Society fo Neurochemistry
Website:

Local Taxi Services
Abbey Taxis
Bath Taxis
City Taxis
V Cars

xii Useful Contacts

www.neurochemsoc.eu

Tel: +44 (0) 1225 444 444
Tel: +44 (0) 1225 447 777
Tel: +44 (0) 1225 840 333
Tel: +44 (0) 1225 464 646
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Scientific Programme
Sunday 23 June 2013
15:00–17:00 Registration

Welcome and Plenary Lecture
Abstract Time

S001

Location: University Hall

Title and author

17:00–17:30

Welcome
Emeritus Professor George Lunt (University of Bath, UK)

17:30–18:30

Neurotransmitter actions on oligodendrocyte lineage cells in health and disease
David Attwell–Sponsored by the Journal of Neurochemistry
(University College London, UK)

19:30–20:15 Cocktail reception at the Roman Baths

Monday 24 June 2013
S002

08:55–09:00

In Memory of Professor John B. Clark
Anthony Turner (University of Leeds, UK)

Location: University Hall

09:00–09:45

Plenary lecture
Gene expression networks
Daniel Geschwind (UCLA, USA)

Location: University Hall

09:45–10:15 Coffee/tea break
Symposium 1: Protein degradation pathways and
neurodegeneration

Location: University Hall

Chair: David Rubinsztein (University of Cambridge, UK)
S003

10:15–10:45

Selective autophagy in protein quality control
Ana Maria Cuervo (Albert Einstein College of Medicine, USA)

S004

10:45–11:15

Proteasome activation by small molecules and its possible applications
Daniel Finley (Harvard Medical School, USA)

S005

11:15–11:45

Macroautophagy and neurodegeneration
David Rubinsztein (Cambridge Institute for Medical Research, UK)

S006

11:45–12:15

Autophagy and Alzheimer’s disease
Ralph Nixon (New York University, USA)

12:15–12:35 Poster blitz 1 will take place in University Hall
12:35–14:15 Lunch with poster viewing will take place in the Student Centre
14:15–14:50 Women in Biochemistry Discussion will take place in University Hall
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Minisymposium 1: ‘Disease in a Dish’- Induced pluripotent
stem (iPS) cell-derived models for
neurodegenerative diseases

Location: University Hall

Chairs: Lawrence Goldstein (UCSD School of Medicine, USA)
Vasanta Subramanian (University of Bath, UK)
Sponsor: Company of Biologists
S007

14:50–15:15

Probing sporadic and familial Alzheimer’s disease using induced pluripotent stem cells
Lawrence Goldstein (UCSD School of Medicine, USA)

S008

15:15–15:40

iPS-derived dopaminergic models of Parkinson’s disease
Richard Wade-Martins (University of Oxford, UK)

S009

15:40–16:05

iPS cell models for neurodegenerative diseases
Tilo Kunath (University of Edinburgh, UK)

S010

16:05–16:30

Towards more realistic disease models: patient specific iPS cell derived models of ALS
Vasanta Subramanian (University of Bath, UK)

Minisymposium 2: α -Synuclein’s function found: a new avenue
for research into Parkinson’s disease

Location: 3E2.2

Chair: D avid Brown (University of Bath, UK)
Sponsor: Parkinson’s Research UK
S011

14:50–15:15

α-Synuclein, a Molecular Link between Parkinson and Gaucher Diseases
Jennifer Lee (National Institutes of Health, USA)

S012

15:15–15:40

Structural biology of neurodegenerative diseases: targeting amyloid proteins with
small molecules
Claudio Fernandez (National University of Rosario, Argentina)

S013

15:40–16:05

Inhibiting protein nitration as a therapeutic strategy for Parkinson’s disease
Kevin Barnham (University of Melbourne, Australia)

S014

16:05–16:30

Alpha-synuclein as a ferrireductase
David Brown (University of Bath, UK)

Minisymposium 3: Signalling in astroglial networks in
physiology and pathophysiology

Location: 3E2.1

Chair: Christopher Rose (University of Montreal, Canada)
S015

14:50–15:15

Cross-talk between astrocytes and neurons: astrocytes in physiology and pathophysiology
Alexei Verkhratsky (University of Manchester, UK)

S016

15:15–15:40

Glutamate uptake in astroglial swelling and dysfunction
Christopher Rose (University of Montreal, Canada)

S017

15:40–16:05

Homer1 proteins and the tuning of astrocytic calcium signaling pathways
Lara Buscemi (University of Lausanne, Switzerland)

S018

16:05–16:30

Exocytotic release of glutamate from astroglia in health and disease
Vlad Parpura (University of Alabama, USA)

xiv Scientific Programme
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16:30–17:00 Coffee/tea break
S019

17:00–17:35

ESN Young Scientist Lecture Award
Location: University Hall
Regulation of mitochondrial trafficking and
function by Miro family proteins
Josef Kittler (University College London, UK)

S020

17:35–18:20

The Thudichum Medal Lecture
Dendritic trafficking for neuronal growth
and plasticity
Michael Ehlers (Pfizer, USA)

Location: University Hall

19:45–23:00 Conference Dinner will take place at the Assembly Rooms

Tuesday 25 June 2013
S021

09:00–09:45

Plenary lecture
Immune-blood brain barrier interactions
Britta Engelhardt

Location: University Hall

(University of Bern, Switzerland)

09:45–10:15 Coffee/tea break
Symposium 2: RNA processing in neurodegenerative disease

Location: University Hall

Chair: Jackie de Belleroche (Imperial College London, UK)
S022

10:15–10:45

How can aberrant protein-RNA interactions lead to neurologic diseases?
Jernej Ule (UCL Institute of Neurology, UK)

S023

10:45–11:15

Zebrafish models for uncovering function of mutant TDP43/fus
Christian Haass (Ludwig Maximilians University Munich, Germany)

S024

11:15–11:45

TBC
Christopher Shaw (King’s College London, UK)

S025

11:45–12:15

The role of the hnRNP TDP 43 in the pathogenesis of ALS and FTLD
Francisco Baralle (International Centre for Genetic Engineering and Biotechnology, Italy)

12:15–12:45 Poster blitz 2 will take place in University Hall
12:45–14:30 Lunch with poster viewing will take place in the Student Centre
Minisymposium 4: Oxidative stress in neurodegenerative
disease: how does it happen and how do
you fight it?

Location: University Hall

Chair: Giles Hardingham (University of Edinburgh, UK)
S026

14:30–14:55

Targeting oxidative stress in ALS
Pamela Shaw (University of Sheffield, UK)

Scientific Programme xv

S027

14:55–15:20

New insights into beta-amyloid toxicity and oxidative stress: implications in
Alzheimer’s Disease
Michael Duchen (University College London, UK)

S028

15:20–15:45

Transcriptional regulation of neuronal antioxidant defences in neurons and astrocytes
Karen Bell (University of Edinburgh, UK)

S029

15:45–16:10

Cell cycle proteins and oxidative stress in neurodegeneration
Angeles Almeida (University Hospital of Salamanca, Spain)

Minisymposium 5: Brain D-Serine in synaptic pathology and
diseases

Location: 3E2.1

Chair: Jean-Pierre Mothet (CNRS - Aix Marseille University, France)
S030

14:30–14:55

New mechanisms regulating D-serine dynamics: the glia-neuron “serine shuttle”
Herman Wolosker (Israel Institute of Technology, Israel)

S031

14:55–15:20

Role of human DAAO in D-serine metabolism: new insight
Silvia Sacchi (University of Insubria, Italy)

S032

15:20–15:45

Molecular mechanisms of D-serine release from glia
Magalie Martineau (University of Muenster, Germany)

S033

15:45–16:10

The role played by D-serine in neurodegenerative disorders
Jackie de Belleroche (Imperial College London, UK)

Minisymposium 6: Molecular mechanisms of degeneration
and regeneration in disorders of the
peripheral nervous system

Location: 3E2.2

Chair: Richard Zigmond (Case Western Reserve University , USA)
S034

14:30–14:55

Regulation of axon survival by Nmnat, Nampt and Sarm1
Michael Coleman (The Babraham Institute, UK)

S035

14:55–15:20

Electrical stimulation of injured neurons enhances peripheral nerve regeneration
Tessa Gordon (University of Toronto, Canada)

S036

15:20–15:45

Molecular models of poor axonal regeneration
TBA

S037

15:45–16:10

The role of gp130 cytokines in the regulation of regeneration in euglycaemia
and in diabetes
Richard Zigmond (Case Western Reserve University, USA)

16:10–17:00 Coffee/tea break
S038

17:00–18:20

Porcellati Lecture
Metabolic and cellular bases of
sphingolipidoses
Konrad Sandhoff (Rheinischen Friedrich-

Location: University Hall

Wilhelms-Universitat Bonn, Germany)

18:20–19:20 ESN Business meeting will take place in 3E2.2

xvi Scientific Programme
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Wednesday 26 June 2013
Selected Oral Presentations and
The Journal of Biological Chemistry Herbert-Tabor Award

Location: University Hall

P035

09:00 – 09:15

Development and characterization of cell based models of tau aggregation and
propagation
Selected Oral Communication – Suchira Bose (Eli Lilly & Company Ltd, UK)

P022

09:15 – 09:30

Ubiquitination of the Mitochondrial trafficking complex proteins by the E3 ligase
Parkin as an initial step in Mitophagy
Selected Oral Communication – Rosalind Norkett (University College London, UK)

P120

09:30 – 09:45

Assessing Mitochondrial Dynamics in Newly Differentiated Neurons through Total
Internal Reflection Microscopy (TIRF) and Surface
Selected Oral Communication – Eve Simcox (Newcastle University, UK)

P040

09:45 – 10:00

The molecular mechanism of valproic acid in seizure control
Selected Oral Communication – Robin Williams (Royal Holloway, University of London, UK)

P094

10:00 – 10:30

The Journal of Biological Chemistry Herbert-Tabor Award,
presented by Professor Anne Stephenson (University College London, UK)
X-linked intellectual ability-associated mutations in synaptophysin disrupt protein
function in synaptic vesicle recycling
Presented to: Sarah Gordon (University of Edinburgh, UK)

10:30–11:00 Coffee/tea break
Minisymposium 7: Brain repair and cannabinoid signalling

Location: University Hall

Chairs: Francisco Molina-Holgado (University of Roehampton, UK)
Dave Kendall (University of Nottingham, UK)
Sponsor: British Pharmacological Society
S039

11:00–11:25

Endocannabinoid signaling, a developmental nexus for neurodegenerative diseases
Erik Keimpema (Karolinska Institute, Sweden)

S040

11:25–11:50

Neuroimmmune interactions of cannabinoids in neurogenesis
Francisco Molina-Holgado (University of Roehampton, UK)

S041

11:50–12:15

The endocannabinoid system in Alzheimer’s disease models
Dave Kendall (University of Nottingham, UK)

S042

12:15–12:40

Brain cell-type specific cannabinoid signalling
Krisztina Monory (Johannes Gutenberg University, Germany)

Minisymposium 8: Astrocytes: the good, the bad and the ugly

Location: 3E2.2

Chairs: Philip Beart (University of Melbourne, Australia)
Helle Waagepetersen (University of Copenhagen, Denmark)
S043

11:00–11:25

Is glutamate dehydrogenase in astrocytes one of the keys to control brain glutamate
homoeostasis?
Helle Waagepetersen (University of Copenhagen, Denmark)
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S044

11:25–11:50

Neuron-glia interactions in the retina: models matter
Frank Pfrieger (University of Strasbourg, France)

S045

11:50–12:15

Handling of magnetic iron oxide nanoparticles by astrocytes
Ralf Dringen (University of Bremen, Germany)

S046

12:15–12:40

Good and bad astrocytic biologies: beneficial tuning via rho kinase and bioengineering
Philip Beart (University of Melbourne, Australia)

Minisymposium 9: Mechanisms of motor neuronal death in
amyotrophic lateral sclerosis (ALS)

Location: 3E2.1

Chair: Maria Teresa Carri (University of Rome, Italy)
S047

11:00–11:25

Targeting mitochondria in ALS
Maria Teresa Carri (University of Rome, Italy)

S048

11:25–11:50

The ER-mitochondria axis in amyotrophic lateral sclerosis
Christopher Miller (King’s College London, UK)

S049

11:50–12:15

Peripheral alterations of lipid metabolism in ALS.
Alexandre Henriques (Université de Strasbourg, France)

S050

12:15–12:40

Motor neuronal and muscle selective removal of ALS-related misfolded proteins
Angelo Poletti (Universita’ degli Studi di Milano, Italy)

12:40–13:40 Lunch with poster viewing
Symposium 3: Neuronal protein traffic in health and disease

Location: University Hall

Chair: Anne Stephenson (University College London, UK)
S051

14:00–14:30

Mechanisms of polarized trafficking
Casper Hoogenraad (Utrecht University, The Netherlands)

S052

14:30–15:00

AMPAR trafficking in spines
Jose A. Esteban (Centro de Biologia Molecular Severo Ochoa, Madrid, Spain)

P073

15:00–15:15

The histone deacetylase inhibitor trichostatin A rescues parkinson’s disease
mutant lrrk2-induced mitochondrial axonal transport and Drosophila locomotion
behaviour deficits
Selected Oral Communication – Kurt de Vos (University of Sheffield, UK)

P081

15:15–15:30

p38 Mapk cascade regulates inhibitory learning in the hippocampus
Selected Oral Communication – Sonia Correa (University of Warwick, UK)

S054

15:30–16:00

Molecular dynamics at neuronal synapses: from super-resolution to the physical
chemistry of molecular interaction
Antoine Triller (Inserm, France)

16:00 Closing remarks and end of conference
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Posters
P001

Elevated serum levels of interleukin-17A in children with autism
L.Y. Al-Ayahdi and G.A. Mostafa

P002

The link between some alleles on human leukocyte antigen system and autism in children
L.Y. Al-Ayahdi, G.A. Mostafa and A.A. Al Shehab

P003

TNF-α/PKR-dependent eIF2α phosphorylation and insulin signaling inhibition are linked
to memory impairment triggered by Abeta oligomers in Alzheimer’s disease
M.V. Lourenço, J.R. Clarke, L. Forny-Germano, T.R. Bomfim, A.F. Batista, R.L. Frozza, O.B. Amaral,
C.A. Silva, L. Freitas-Correa, S. Espirito-Santo, P. Campello-Costa, J.-C. Houzel, C. Holscher,
J.B. Carvalheira, L.A. Velloso, D.P. Munoz, S.T. Ferreira and F.G. De Felice

P004

Poster withdrawn

P005

Poster withdrawn

P006

Collagen VI– a regulator of peripheral nerve myelination and function
P. Chen, M. Cescon and P. Bonaldo

P007

New mechanisms of neuroprotective carnosine action: role of polyamine system
E. Konovalova, O. Kulikova, S. Stvolinsky, M. Makletsova, M. Maksimova, G. Rikhireva
and T. Fedorova

P008

Uptake of iron oxide nanoparticles by oligodendroglial cells
C. Petters, F. Bulcke, K. Thiel, U. Bickmeyer and R. Dringen

P009

Dipentylammonium hydrochloride: a novel high affinity sigma-1 receptor ligand with
antidepressant activity
J.M. Brimson, T. Tencomnao, K.K. Akula, S.K. Kulkarni and S.T. Safrany

P010

Short time exposure to hydrogen peroxide induces a persistent glutathione export from
neurons
M.C. Hohnholt and R. Dringen

P011

In vitro and cell studies of EPM1 mutants of human stefin B
M. Polajnar, N. Kopitar-Jerala, V. Turk and E. Zerovnik

P012

BDNF modulates type 1 cannabinoid receptor (CB1R)-stimulation of neurogenesis in murine
dentate gyrus stem/progenitor cell cultures
F. Ferreira, F.F. Ribeiro, A.M. Sebastião and S. Xapelli

P013

The role of telomerase TERT in Alzheimer’s disease progression; findings from an in vitro
model of tauopathy and from Alzheimer’s disease pathology
A. Spilsbury, J. Attems and G. Saretzki

P014

Investigating the effect of soluble Fas ligand or nitric oxide induced cell death and the role
of astrocytes in Spinal Bulbar Muscular Atrophy
L.V. Annan, B. Malik, A.L. Gray, A.R. La Spada and L. Greensmith

P015

P2Y1 receptor inhibits GABA transport through a calcium signalling-dependent mechanism
in rat cortical astrocytes
S.H. Vaz, J.P. Jacob, J.A. Ribeiro and A.M. Sebastião

P016

Energetic metabolism of myelinated axons: a correlation among extramitochondrial ATP
production in myelin and the sheath development
S. Ravera, M. Bartolucci, D. Calzia, A. Morelli and I. Panfoli
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P017

Thymoquinone, an active constituent of Nigella sativa, attenuates propoxur-induced
oxidative stress in rat brain
A.M. Mohamadin, B. Sheikh, A.A. Abd El-Aal, A.A. Elberry and F.A. Al-Abbasi

P018

Modulation of glutamate transport and receptor binding by glutamate receptor antagonists
in EAE rat brain
G. Sulkowski, B. Dabrowska–Bouta and L. Struzynska

P019

The influence of antagonists of glutamatergic receptors on glial cells activated during the
course of experimental autoimmune encephalomyelitis
B. Dabrowska–Bouta, G. Sulkowski, M. Chalimoniuk and L. Struzynska

P020

Decanoic acid may contribute to the neuroprotective role of the ketogenic diet, by inducing
mitochondrial biogenesis
S.D. Hughes, M. Kanabus, S. Eaton, M. O'Donnell, T. Rutherford, S. Rahman, H. Cross and S. Heales

P021

Impaired Complex I activity accelerates 5-methyltetrahydrofolate degradation which is
prevented by ascorbate; implications for inherited and acquired mitochondrial disorders
S.-B. Aylett, V. Neergheen, S. Eaton, J. Land, S. Rahman and S. Heales

P022

Ubiquitination of the mitochondrial trafficking complex proteins by the E3 ligase Parkin as
an initial step in mitophagy
R. Norkett, N. Birsa and J. Kittler

P023

Glutamate receptor activation is coupled to 26S proteasome downregulation in in vitro
ischaemia
I. Salazar, M. Curcio, G. Leal, M. Mele, L. Canzoniero, C. Duarte and M. Caldeira

P024

Loss of DJ-1 protein stability and cytoprotective function by Parkinson's disease-associated
proline-158 deletion
E. Rannikko, L. Buur Vesterager, J.H.A. Shaik, S. Weber, K. Fog, P.H. Jensen and P. Kahle

P025

The effects of a sub-lethal neurite inhibitory concentration of chlorpyrifos and chlorpyrifos
oxon on cytoskeletal proteins in differentiating mouse N2a neuroblastoma cells
R.A. Sindi, C. Lloyd Mills, W. Harris and A.J. Hargreaves

P026

Poster withdrawn

P027

Development and characterization of a novel in vivo model of tau propagation
Z. Ahmed, J. Cooper, T.K. Murray, E. McNaughton, K. Garn, H. Clarke, M.A. Ward, S. Parhizkar,
S.J. Jackson, A. Cavallini, I. Lavenir, S. Bose, M. Goedert, M. Hutton and M.J. O'Neill

P028

Enteric nervous system in experimental inflammatory bowel disease (IBD)
P. Giannogonas, S. Theoharis, I. Charalampopoulos, A. Gravanis and K. Karalis

P029

Apoptotic dysregulation of D-serine dynamics
G. Kolodney, I. Radzishevsky and H. Wolosker

P030

Modulation of reelin expression and endogenous neurogenesis during trimethyltin-induced
hippocampal degeneration in developing rats
A. Toesca, V. Corvino, M.C. Geloso and F. Michetti

P031

Metabolic alterations in amyotrophic lateral sclerosis: the involvement of AMP-activated
kinase
A. Sternotte, C. Ingelbrech, M. Vergouts, A. Dumont, R. Deumens, S. Goursaud and E. Hermans
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P032

Glucocerebrosidase activities and Parkinsonism
D.G. Burke, A. Vellodi and S. Heales

P033

Effect of Aβ1-42 antibody–antigen complexes on viability of neuronal–glial cell cultures
S. Jankeviciute, R. Morkuniene, P. Cizas and V. Borutaite

P034

Extramitochondrial oxidative phosphorylation in myelin sheath: reactive oxygen species
production and axonal degeneration in demyelinating diseases
M. Bartolucci, P. Cuccarolo, P. Degan, C. Scanarotti, D. Calzia, A. Morelli, I. Panfoli and S. Ravera

P035

Development and characterization of cell-based models of tau aggregation and propagation
S. Bose, A. Cavallini, S. Jackson, J. Monserrat-Sanchez, A. Landi, T. K. Murray, G. Befi, B. Falcon,
L. Barnham, S. Glover, P. Szekeres, A. Isaacs, M. Goedert, M. O'Neill and M. Hutton

P036

From waste products to neurotransmitters: the evolution of acetylcholine and GABA
K.D. Harris and A. Zahavi

P037

Mechanisms implicated in anxiolytic-like effect of guanine-based purines (GBPs) in rats
R.F. Almeida, D.D. Comasseto, D.B. Ramos, G. Hansel, E.R. Zimmer, D.O. Souza and M. Ganzella

P038

Study of the role of caspase-3 in development of neuronal plasticity in rat brain
I. Zhuravin, N. Dubrovskaya, D. Kozlova, D. Vasilev, E. Kochkina, S. Plesneva, N. Tumanova,
O. Alekseeva and N. Nalivaeva

P039

Roles for galectins in astrogliosis
C. Cederfur, T. Tingleff, C.L. Lau, U.J. Nilsson and P. Beart

P040

The molecular mechanism of valproic acid in seizure control
P. Chang, M. Walker and R.S.B. Williams

P041

Caveolin-1 alters the amyloidogenic processing of amyloid precursor protein
R.S. Thomas and E.J. Kidd

P042

Dynamics of the families of neuronal proteins GAP-43 and BASP1 during embryogenesis and
postnatal development
M.I. Mosevitsky, E. Kropotova and B. Klementiev

P043

Improvement of behavioral deficits and tau phosphorylation by NAP (davunetide) in the
Thy1-aSyn model of Parkinson’s disease
I. Magen, R. Ostritsky, F. Richter, C. Zhu, S. Fleming, V. Lemesre, A. Stewart, B. Morimoto, I. Gozes
and M.-F. Chesselet

P044

Neuronal D-serine and glycine release through Asc-1 transporter regulates NMDARdependent synaptic activity
D. Rosenberg, S. Atrul, A.C. Segal, G. Kolodney, I. Radzishevsky, V. Foltin, H. Mori, J. Billard
and H. Wolosker

P045

Direct assessment of metabolic fluxes in intact primary neurones reveals a robust pentosephosphate pathway activity dynamically coupled with glycolysis
P. Rodriguez-Rodriguez, E. Fernandez and J.P. Bolaños

P046

NAP (davunetide) modifies disease progression in a mouse model of ALS: brain and spinal
cord protection
Y. Jouroukhin, R. Ostritsky, Y. Assaf, G. Pelled, E. Giladi and I. Gozes
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P047

Evidences of dysfunction in lipid metabolism in neurodegenerative diseases
V. Leoni and C. Caccia

P048

Astrocyte-neuron interactions and pyruvate carboxylation in the reperfusion phase after
neonatal hypoxic-ischaemic brain injury
E.M. Førland Brekke, T.S. Morken, M. Widerøe, A.K. Håberg, A.-M. Brubakk and U. Sonnewald

P049

Carisbamate is neuroprotective in pilocarpine induced temporal lobe epilepsy (TLE) in rats
M.G. Hadera, T.W. Tefera, N. Berggaard, A. Nehlig and U. Sonnewald

P050

Neuronal deletion of extracellular signal-regulated kinase (ERK) has a protective effect in
neonatal cerebral injury
L. Thei, M. Hristova, E. Rocha Ferreira, D. Peebles and G. Raivich

P051

Luminally localized amino acid transporter B0,+ controls carnitine transport through the
blood-brain barrier in a protein kinase C–dependent way
K. Michalec, C. Mysiorek, V. Berezowski, R. Cecchelli, A.A. Szczepankiewicz, G.M. Wilczyński
and K.A. Nalecz

P052

A novel method to detect α-synuclein oligomers in Parkinson’s disease brain
R. Roberts, R. Wade-Martins and J. Alegre-Abarrategui

P053

C-Jun plays a regulatory role in the neonatal brains response to hypoxia-ischaemia induced
injury
L. Thei, M. Hristova, D. Peebles, A. Behrens and G. Raivich

P054

Signal transduction and activation of transcription factor 3 (STAT3) mediates neonatal
hypoxic ischaemic (HI) brain injury
M. Hristova, X. Fontana, L. Thei, E. Rocha Ferreira, R. Buckle, D. Peebles, A. Behrens, S. Akira
and G. Raivich

P055

The utilization and development of the UAS-GAL4 system to study amyloid precursor
protein processing and its effects on neuronal function
B.M.H. Law, C.J. Cox and R.J. Williams

P056

Role of histone deacetylases-1 and -3 in repression of the neprilysin gene in neuronal cells
N.D. Belyaev, N.N. Nalivaeva, C. Beckett and A.J. Turner

P057

LRRK2 regulation of canonical Wnt signalling is affected by pathogenic PARK8 mutations
D.C. Berwick and K. Harvey

P058

Tissue microarray in the quantification of Alzheimer’s disease-type pathology
S. McParland, K. McAleese, L. Walker, M. Johnson, E. Fielder, I. Knowles and J. Attems

P059

An investigation of the PPARγ-dependent neuroprotective properties of
Δ9-tetrahydrocannabinol in a cell culture model of Parkinson’s disease
M.-L. Zeissler, J. Eastwood, O. Hanemann, J. Zajicek and C. Carroll

P060

The ability to bind RNA and be sequestered into stress granules regulate FUS aggregation
in vivo
T. Shelkovnikova, H. Robinson, N. Ninkina and V. Buchman

P061

A direct interaction between LRRK2 and specific β-tubulin isoforms regulates tubulin posttranslational modification and is disrupted by the R1441G Roc domain mutation
B.M.H. Law, V.A. Spain, V.H.L. Leinster, D.C. Berwick and K. Harvey
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P062

Inhibition of LRRK2 induces macroautophagy
P.A. Lewis, C. Manzoni, S. Dihanich, A. Mamais and R. Bandopadhyay

P063

Ubiquitination of the mitochondrial transport protein Miro by the Parkin ubiquitin ligase
N. Birsa, R. Norkett, H.-C. Wu, T. Foltynie, K. Bhatia, H. Plun-Favreau and J. Kittler

P064

Insights into TREM2 biology using network analysis of genome-wide gene expression data
from post-mortem human brain
P. Forabosco, A. Ramasamy, D. Trabzuni, R. Walker, C. Smith, J. Bras, A.P. Levine, ?. Hardy, J. Pocock,
R. Guerreiro, M.E. Weale and M. Ryten

P065

Altered regulation of mGluR5 signalling in astrocytes derived from a rat model of
amyotrophic lateral sclerosis
M. Vergouts, I. Mees, A. Sternotte, S. Goursaud, A. Dumont and E. Hermans

P066

PRKRA mutations and stress response in Dystonia Parkinsonism
C. Hall, S. Dihanich, P. Lewis and C. Manzoni

P067

The role of ASPP2 in cerebral inflammation and NF-κB signaling
C. Turnquist, F. Szele and X. Lu

P068

The angiogenic activity and the secretion of angiogenin are both essential for its function in
neurons
R. Ferguson and V. Subramanian

P069

Reduction of pTau aggregates in TauPS2APP transgenic mice by passive immunotherapy
with an anti-Tau/PS422 antibody
L. Collin, B. Bohrmann, K. Oroszlan-Szovik, L. Ozmen, O. Mundigl, U. Göpfert, M. Schräml
and F. Grüninger

P070

A role for the proteasome in the neuropathy of S63del Charcot Marie Tooth 1B mice
D. Vizzuso, E. Tinelli, J. VerPlank, E. Hurley, M.L. Feltri and L. Wrabetz

P071

Human umbilical cord blood-derived mesenchymal stem cells promote neurogenesis via
paracrine action in a transgenic mice model of Alzheimer’s disease
J.H. Kim, D.H. Kim, D. Lee, Y.S. Yang, W. Oh and J.W. Chang

P072

Hypoxia and Aβ1–42 act synergistically inducing neuronal death
P. Cizas, S. Jankeviciute, J. Baginskaite, R. Morkuniene and V. Borutaite

P073

The histone deacetylase inhibitor trichostatin A rescues Parkinson’s disease mutant LRRK2induced mitochondrial axonal transport and Drosophila locomotion behaviour deficits
V.K. Godena, N. Brookes-Hocking, C.C.J. Miller, A.J. Whitworth and K.J. De Vos

P074

Investigating the mechanisms of grey matter lesion formation in patients with
mitochondrial DNA disease
N.Z. Lax, P.D. Hepplewhite, T. Polvikoski, R.W. Taylor and D.M. Turnbull

P075

Therapeutic potential of human umbilical cord blood-derived mesenchymal stem cells for
depressive conditions
Y.J. Hong, M. Lee, W. Oh, Y.S. Yang, M.-H. Kim and H.B. Jeon

P076

Aluminium alters brain mitochondrial flux control ratios by disrupting the electron transport
system and modifying the enzymatic activity of some complexes
J. Iglesias-Gonzalez, E. Mendez-Alvarez and R. Soto-Otero
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P077

Investigating the effect of mitochondrial dysfunction on substantia nigra neuronal death
A.K. Reeve, M. Meagher, N.Z. Lax, E. Simcox, P. Hepplewhite, E. Jaros and D. Turnbull

P078

Regulation of DAG lipase activity – implications for ‘on-demand’ endocannabinoid signalling
R.L. Lane, E. Williams, P.K. Singh, F. Howell, G. Williams and P. Doherty

P079

The pro-inflammatory cytokines TNFα, LTα and LTβ play dissimilar roles in the endotoxinmediated sensitization of the neonatal brain to hypoxic-ischaemic insult
E. Rocha Ferreira, E.F. Domenech, S. Lange, L. Thei, A. Rahim, M. Hristova and G. Raivich

P080

Inhibition of protein deimination ameliorates neuronal damage caused by hypoxic
ischaemic insult in the neonatal brain
S. Lange, E. Rocha Ferreira, M. Hristova, L. Thei, P. Mawjee, P.R. Thompson, A.P. Nicholas
and G. Raivich

P081

p38 MAPK cascade regulates inhibitory learning in the hippocampus
D.R. Collins, K.L. Morton, K.L. Eales and S.A.L. Correa

P082

Oxidative stress and DNA damage in cerebral white matter lesions of the ageing human
brain
S.A. Mashhadi, J. Simpson, P. Heath, M.J. Dickman, P.G. Ince and S. Wharton

P083

Study of the mechanism of glucocorticoid-induced myelin gene expression in mouse
oligodendrocyte cell lines
E. Serone, G. Porcu, D. Di Giandomenico, A.M. Poma and A. Ragnini-Wilson

P084

Quantification of pathology in mixed Alzheimer’s disease and Lewy body dementia
L. Walker, A. Thomas and J. Attems

P085

Haemoglobins are located in the mitochondrial inter-membrane space and their distribution
changes with age and in Parkinson ’s disease
F. Shephard, S. Anderson and L. Chakrabarti

P086

Poster withdrawn

P087

The aggregates of FTLD-FUS may be related to stress granules
J.H. Brelstaff, A. Mamais, T. Lashley, J.L. Holton, A. Lees, M.N. Rossor, T. Revesz and R. Bandopadhyay

P088

Antioxidant effect of pharmacological therapy of Parkinson’s disease on human peripheral
blood mononuclear cells
M. Colamartino, M. Santoro, L. Padua, A. Testa and R. Cozzi

P089

Budded baculoviruses as a tool for fluorescence anisotropy-based assay of ligand binding to
melanocortin 4 receptors
A. Rinken, S. Veiksina and S. Kopanchuk

P090

The p38 MAPK cascade regulates dendritic spine morphogenesis and AMPA receptor
trafficking during mGluR-LTD
K.L. Eales, T. O'Loughlin, O. Palygin, Y. Pankratov and S.A.L. Correa

P091

Alterations in the lipid composition of ageing brain mitochondria
A.K. Pollard, C. Ortori, D.A. Barrett and L. Chakrabarti

P092

Cytoprotective function of peroxisomal peroxiredoxin 5 in glial cells
G. Walbrecq Jr, S. Becker, B. Wang, M. Fransen and B. Knoops
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P093

Investigation of axonal pathology in the cerebellum of individuals with mitochondrial
disease
J. Phillips, N.Z. Lax, R.W. Taylor and D. Turnbull

P094

X-linked intellectual ability-associated mutations in synaptophysin disrupt protein function
in synaptic vesicle recycling
S. Gordon and M. Cousin

P095

A role for APP in surface trafficking of NMDA receptors
S. Cousins, N. Innocent and F.A. Stephenson

P096

Implication of the dementia-related protein Chmp2B in synaptic plasticity
R. Chassefeyre, J. Martinez-Hernandez, F. Bertaso, N. Bouquier, Y. Coute, B. Blot, K. Pernet-Gallay,
L. Fagni, R. Sadoul and Y. Goldberg

P097

Immunoproteasome induction and local MHC class I molecules presentation in motor
neurons of a familial ALS mouse model
G. Nardo, R. Iennaco, M. Marino and C. Bendotti

P098

The role of caspase-mediated truncation of tau on its propensity to aggregate in in vitro
models of tau aggregation
L. Barnham, C. Hardy, Y. Gibson, M. Hutton, M. O'Neill and J. Wolak

P099

Aberrant peripherin expression and stability and splicing of GLT-1 in TDP-43A315T transgenic
mouse model of ALS
M. Barri and M. Hafezparast

P100

Regulation of protein aggregation by Arfaptin2 in Amyotrophic Lateral Sclerosis
A. Mohammedeid, S. Kong, A. Grierson, M. Azzouz and K. Ning

P101

Role of protein SUMOylation in the selective vulnerability of organotypic hippocampal slices
to oxygen-glucose deprivation
V. Casimiro Silveirinha, G. Stephens and H. Cimarosti

P102

Pathogenic FUS mutations retain spliceosomal snRNPs in the cytoplasm
V. Gerbino, M. Carri, M. Cozzolino and T. Achsel

P103

Neuroprotective effects of sulforaphane
S.K. Bednar, A. Cassidy, T. Wileman and Y. Bao

P104

Stimulated release of tau from organotypic brain slices
D.H.W. Lau, A.M. Pooler, W. Noble and D. Hanger

P105

Investigating Oxr1 as a protective factor against oxidative stress-induced
neurodegeneration
K.X. Liu, B. Edwards, Y. Wu, M.J. Finelli, K.E. Davies and P.L. Oliver

P106

E3 ubiquitin ligase APC/C-Cdh1 regulates neural differentiation
M. Delgado-Esteban, I. García-Higuera, C. Maestre, S. Moreno and A. Almeida

P107

The p53 Arg72Pro polymorphism determines circulating levels of CD34+ progenitor cells
and prognosis after haemorrhagic stroke
C. Rodríguez, T. Sobrino, J. Gómez Sánchez, J. Castillo and A. Almeida
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P108

Kallikrein-related peptidase 6 (KLK6) regulates extracellular levels of α-synuclein in an
indirect way
M. Ximerakis, G. Pampalakis, L. Stefanis, G. Sotiropoulou and K. Vekrellis

P109

The copper chaperone function of the parkinsonism-linked protein DJ-1
M. Odell and R. Puno

P110

Amyloid-like fibrils induced by glycation in vitro, in normal aging and in disease
E.M.A.. Ganea, I. Popa and C. Jiglaru

P111

Study of Nrf2-dependent modulation of cellular defences by quercetin in oxidative stressinjured neuronal cells
F. Arredondo, C. Echeverry, D. Carvalho, K. Antunez, F. Dajas and J. A. Abin-Carriquiry

P112

Amine oxidases of the cerebrospinal fluid in amyotrophic lateral sclerosis: is there soluble
D-amino acid oxidase?
N.B. Pestov, E.V. Lysogorskaia, A.V. Chervyakov and M.N. Zakharova

P113

Human proBDNF Val66Met polymorphism: binding and signalling profiles
S. Kailainathan, M.S. Fahey, A. Yam, J.J. Watson, S. Tyler, D. Shoemark, K. Cho and S.J. Allen

P114

Poster withdrawn

P115

Poster withdrawn

P116

Poster withdrawn

P117

Neuronal trafficking defects in a CHMP2B mutation model of FTD
E.L. Clayton, S. Mizielinska and A. Isaacs

P118

Reduction of Rpt6/S8 (a Proteasome component) is associated with cognitive decline in LBD
& AD
A.A. Alghamdi, T. Hortobágyi, C.G. Ballard, D.R. Howlett, J. Attems, J. O'Brien, D. Aarsland
and P. Francis

P119

TDP-43 regulates the microprocessor complex activity during in vitro neuronal
differentiation
V. Di Carlo, E. Grossi, P. Laneve, M. Morlando, S. Dini Modigliani, I. Bozzoni and E. Caffarelli

P120

Assessing mitochondrial dynamics in newly differentiated neurons through total internal
reflection microscopy (TIRF) and surface tracking
E. Simcox, A. Reeve and D. Turnbull

P121

Ultrastructural study of degenerative granules present in the hippocampus of aged SAMP8
mice
G. Manich, I. Cabezón, A. Camins, M. Pallàs, N. Cortadellas, J. Vilaplana and C. Pelegrí

P122

Presence of a neo-epitope and absence of amyloid beta and tau protein in degenerative
hippocampal granules of SAMP8 mice
G. Manich, I. Cabezón, J. Del Valle, A. Camins, M. Pallàs, C. Pelegrí and J. Vilaplana

P123

Using Laser Capture Microdissection (LCM) to identify stress-associated markers in an in vivo
model of experimentally-induced Prion disease
M.J. Davies, D. Gomez-Nicola, V. O'Connor and V.H. Perry
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P124

Characterization of the C-terminal domain of the ALS associated protein, TDP-43, using NMR
spectroscopy
A. Weise, J.P. Kirkpatrick, A.L. Robertson, C.A. Waudby, J. Christodoulou and L.D. Cabrita

P125

Synaptic dysfunction and correlations with clinico-pathological features in dementia with
Lewy bodies and Parkinson’s disease dementia
J. Vallortigara, W. Quelch, T. Hortobágyi, J. Attems, J. O'Brien, A.J. Thomas, C.G. Ballard, D. Aarsland
and P. Francis

P126

Biochemical and genetic characterization of FUS: implications in ALS
J. Jia, W. Gong, W. Feng, D. St Clair, F. Cambi, E.J. Kasarskis and H. Zhu

P127

SENP3-mediated deSUMOylation of Drp1 promotes cell death following ischaemia
C. Guo, K.L. Hildick, J. Luo, L. Dearden, K.A. Wilkinson and J.M. Henley

P128

FUS stimulates microRNA biogenesis by facilitating co-transcriptional Drosha recruitment
S. Dini Modigliani, M. Morlando, G. Torrelli, A. Rosa, V. Di Carlo, E. Caffarelli and I. Bozzoni

P129

Cellular pathogenesis of Smith-Lemli-Opitz syndrome, a cholesterol biosynthetic disease
and an autism spectrum disorder, is caused by lysosomal dysfunction
L.J. Haslett, K. Finn, H. Waller-Evans and E. Lloyd-Evans
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S001

Neurotransmitter actions on oligodendrocyte lineage cells
in health and disease
David Attwell
University College London, London, UK

Notes:

Myelin is crucial to our cognitive powers: by providing extra
membrane layers around neuronal axons, which lowers the
effective axon capacitance, it greatly speeds the transmission
of information in the CNS. However, myelin is susceptible to
disruption in diseases like stroke, cerebral palsy, spinal cord injury
and multiple sclerosis. I will describe how the neurotransmitters
glutamate and GABA regulate the development of oligodendrocyte lineage cells and formation of myelin in the normal CNS. I
will then assess how the two specialised structures crucial for
action potential propagation in myelinated axons – the myelin
itself and the node of Ranvier – are affected by glutamate
released in conditions like ischaemia.
Supported by the Wellcome Trust, EU (Leukotreat) and ERC.

S002

Gene expression networks
Daniel Geschwind
UCLA, USA

Notes:
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S003

Selective autophagy in protein quality control
Ana Maria Cuervo
Albert Einstein College of Medicine, New York, USA

Notes:

All types of autophagy fulfill two important functions in mammalian
cells, serving both as an alternative source of energy, when
nutrients are scarce, and as an efficient mechanism for the
removal of any intracellular damaged structures. In this talk, I will
focus on a selective form of autophagy, known as chaperonemediated autophagy (CMA) and the connections between this
pathway and cellular quality control.
CMA mediates selective targeting of soluble cytosolic proteins
to lysosomes for their degradation. CMA is active in most cell
types in mammalians but its activity varies depending on cellular
conditions. Maximal activation of this pathway occurs during
stress or in conditions leading to increased amount of misfolded/
damaged proteins. In recent years, the better molecular characterization of CMA has considerably advanced our understanding of
the physiological role of this pathway and the consequences of its
malfunctioning in the pathogenesis of detrimental human pathologies, such as cancer, neurodegenerative and metabolic diseases.
In this talk, I will describe some of the recent findings on the
interplay between pathogenic proteins and CMA. We are
addressing this interaction as a two-side relationship: 1) the contribution of CMA to the removal of pathogenic proteins and 2) the
effect that pathogenic proteins can exert on CMA activity. Lastly,
I will comment on the efforts from our group to develop chemical
modulators of CMA that could be of use in the fight against
cellular proteotoxicity.

S004

Proteasome activation by small molecules and its possible
applications
Daniel Finley
Harvard Medical School, Boston, USA

Notes:

Many neurodegenerative diseases reflect cytotoxic effects of
misfolded and amyloidogenic proteins. Thus, one possible therapeutic approach would be to enhance the degradation of such
proteins. The ubiquitin-proteasome pathway is designed in part to
specifically break down misfolded proteins. Therefore, we sought
to enhance the activity of this pathway using small molecules.
The proteasome, which degrades ubiquitinated proteins, is
antagonized by deubiquitinating enzymes (DUBs). We have found
that the DUB Usp14 is activated by binding the proteasome and
is a key antagonist of proteasomes. Therefore we performed
a high-throughput screen for Usp14 inhibitors. Our screen of
63,000 compounds yielded 3 highly selective Usp14 inhibitors.
One inhibitor, IU1, was characterized in detail. Our results show
that, upon delivery of ubiquitinated proteins to the proteasome,
ubiquitin chains are rapidly trimmed, largely by Usp14. IU1 blocks
this reaction. Since ubiquitin chains target the substrate to the
proteasome, the failure of chain trimming stabilizes the substrateproteasome interaction and promotes substrate degradation. IU1
promotes elimination of critical, disease-related proteins such
as tau and TDP43. The compound also crosses the blood-brain
barrier. We will present data indicating that considerable reduction
of Usp14 activity is tolerated. In summary, enhancement of
protein degradation pathways is arguably an interesting new
approach for the treatment of disease, and for neurodegenerative
diseases in particular. One such approach, described here, is to
release these pathways from tonic inhibition.
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S005

Macroautophagy and neurodegeneration
DC Rubinsztein
Cambridge Institute for Medical Research, Cambridge,
UK

Notes:

Intracellular protein aggregation is a feature of many late-onset
neurodegenerative diseases, including Parkinson’s disease,
tauopathies, and polyglutamine expansion diseases (like
Huntington’s disease (HD)). Many of these mutant proteins,
like that causing HD, cause disease via toxic gain-of-function
mechanisms. Therefore, the factors regulating their clearance
are crucial for understanding disease and for developing rational
therapeutic strategies.
Autophagy is initiated by double-membraned structures,
which engulf portions of cytoplasm. I will describe our recent
studies that implicate the plasma membrane as a source for
autophagosomes, before focussing on the roles of autophagy in
neurodegeneration.
We showed that the autophagy inducer, rapamycin, reduced the
levels of mutant huntingtin and attenuated its toxicity in cells,
and in Drosophila and mouse HD models. We have extended
the range of intracellular proteinopathy substrates that are
cleared by autophagy to other related neurodegenerative disease
targets and have provided proof-of-principle in cells, Drosophila
and mice. In order to induce autophagy long-term, we aimed to
identify safer alternatives to the mTOR inhibitor, rapamycin. To
this end, we have been trying to discover novel components of
the autophagy machinery and new signalling pathways and drugs
that impact on autophagy. While autophagy induction is protective
in models of various neurodegenerative diseases, certain other
conditions, including lysosomal storage disorders, are associated
with compromised autophagy. I will review these data and
then describe how impaired autophagy compromises cellular
processes, including the ubiquitin-proteasome system.

S006

Autophagy and Alzheimer’s disease
Ralph Nixon
New York University, USA

Notes:
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S007

Probing sporadic and familial Alzheimer’s disease using
induced pluripotent stem cells
Lawrence Goldstein
UCSD School of Medicine, La Jolla, USA

Notes:

Stem cell technologies bring new and powerful opportunities
to understand and treat previously untreatable brain disorders.
In my talk, I will discuss how we are trying to use human stem
cells to develop new methods to understand, and eventually
treat Alzheimer’s Disease and other related diseases of the
brain by generating new approaches for understanding disease
mechanisms and drug discovery. For example, Alzheimer’s
Disease is a severe, progressive, and incurable disease characterized by memory loss and dementia. Although common
pathological features of the disorder are known, their relationship
to the development of the disease remains problematic. Rare
hereditary forms of Alzheimer’s Disease identify genetic changes
that can cause disease. In one approach, we are working to
generate human neurons from human stem cells that carry the
genetic changes that can cause hereditary Alzheimer’s Disease to
try and test several ideas about what causes this terrible disease.
However, the relationship of hereditary forms of Alzheimer’s
Disease to the common “sporadic” form of the disease remains
unclear. Human stem cell technology is letting us begin to probe
the relationship of the two forms of the disease and to assess
mechanisms of risk factor action at the cellular level.

S008

iPS-derived dopaminergic models of Parkinson’s disease
Richard Wade-Martins
University of Oxford, Oxford, UK

Notes:

Parkinson’s disease (PD) is the second most common neurodegenerative disease and a major unmet clinical need in our ageing
population. The main pathological feature is a catastrophic loss of
dopaminergic neurons of the substantia nigra which project to the
striatum resulting in a loss of dopaminergic innervation. Induced
pluripotent stem (iPS) cell-derived neurons from PD patients allow
us to study cellular phenotypes in an accurate, physiologicallyrelevant model of dopaminergic neurons.
We have generated iPS cells from control individuals, from
sporadic PD patients and patients carrying mutations in the
leucine rich repeat kinase 2 (LRRK2) and glucocerebrosidase (GBA) genes. Mature dopaminergic neurons with correct
morphology expressing the markers tyrosine hydroxylase (TH),
dopamine transporter (DAT), vesicular monoamine transporter
2 (VMAT2), Pitx3, Nurr1 and GIRK2 are generated which
synthesise dopamine, have high TH and aromatic L-Amino acid
decarboxylase (AADC) activity and take up dopamine via DAT.
Neurons also express the key PD proteins LRRK2, alpha-synuclein, GBA and have spontaneous neuronal electrical activity, fire
action potentials on stimulation and have physiologically-relevant
spontaneous calcium flux activity.
We are now undertaking a very detailed phenotyping analysis of
patient and control iPS-derived dopaminergic neurons to better
understand the altered cellular neuropharmacology and biochemistry underlying susceptibility to disease. Deficits in autophagy
and lysosome biology emerging in dopaminergic neurons derived
from LRRK2 and GBA mutation carriers as well as in sporadic PD
patients suggest common pathways to PD.
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S009

iPS cell models for neurodegenerative diseases
Tilo Kunath
University of Edinburgh, Edinburgh, UK

Notes:

The misfolding, aggregation, and amyloid formation of disease
proteins is a unifying theme in most neurological conditions. In
Parkinson’s disease (PD), the misfolding of alpha-synuclein is
thought to be a major underlying cause of this condition. We
have recently established iPS cells from a patient with a triplication of SNCA, the gene encoding alpha-synuclein. Dopaminergic
neurons differentiated from these PD iPS cells express 200%
the normal level of alpha-synuclein. However, upon mapping the
break-points of the multiplication, we found 11 additional genes
to be triplicated and all genes were over-expressed in neurons.
In order to complement our iPS models we generated an allelic
series of transgenic hES cell lines that over-express different
levels of alpha-synuclein. We have identified mitochondrial
defects in neurons expressing high levels of alpha-synuclein, and
we are using this collection of iPS and hES cell lines to investigate defects caused by pathogenic levels of alpha-synuclein
expression. This approach can also be used to model other neurological conditions, such as Alzheimier’s and ALS.

S010

Towards more realistic disease models: patient specific
iPS cell derived models of ALS
Vasanta Subramanian
University of Bath, UK

Notes:
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S011

α-Synuclein, a molecular link between Parkinson and
Gaucher diseases
Jennifer C. Lee
National Institutes of Health, Bethesda, USA

Notes:

Increasing attention is now focused on defining the relationship
between glucocerebrosidase, the lysosomal enzyme deficient
in Gaucher disease, and α-synuclein, the major component of
amyloid deposits found in Parkinson patients. Despite the wellestablished genetic connection between the increased likihood of
PD patients to have mutations in the glucocerebrosidase gene,
GBA, the specific molecular mechanisms for this disease association remain elusive. We have reported the first experimental
evidence for direct and specific physical interaction between
the two proteins under lysosomal conditions both in vitro and in
vivo (Yap T.L. et al. J. Biol. Chem. 2011). This work has been
extended to demonstrate that membrane-bound α-synuclein also
interacts with GCase and that this complex formation inhibits
enzymatic activity (Yap T.L. et al. Mol. Genet. Metab. 2013).
Studies on protein-lipid interactions are particularly pertinent as
lipids function not only as the substrate for glucocerebrosidase
in intralysosomal vesicles, but also a surface for alteration of
α-syn conformation. Using site-specific fluorescence and Förster
energy transfer probes, we mapped complex formation on the
membrane, and found that the α-synuclein-glucocerebrosidase
interaction involves a larger α-synuclein region compared to that
found in solution. Interestingly, we determined that α-helical conformational change by α-synuclein on the membrane surface is
important for inhibition. We believe these results are of biological
and pathophysiological significance, providing evidence of new
pathways relating to neurodegeneration and new targets for
therapeutic interventions.

S012

Structural biology of neurodegenerative diseases:
targeting amyloid proteins with small molecules
Claudio Oscar Fernandez
Max Planck Laboratory of Structural Biology, Chemistry
and Molecular Biopysics of Rosario, National University of
Rosario, Rosario, Argentina

Notes:

The misfolding of proteins into a toxic conformation is proposed
to be at the molecular foundation of a number of neurodegenerative disorders including Alzheimer and Parkinson’s disease. One
common and defining feature of protein misfolding diseases is
the formation and deposition of amyloid-like fibrils. The aggregation of the protein alpha-synuclein and A-beta peptide are
recognized as critical steps in the etiology of Parkinson and
Alzheimer diseases, respectively. The study of the structural
and toxic mechanisms related to amyloid formation is critical to
advance in the design of a therapeutic strategy. The identification
of aggregation inhibitors and the investigation of their mechanism
of action are fundamental in the quest to mitigate the pathological
consequences of amyloid formation. By the combined application
of a battery of biochemical and biophysical techniques we have
addressed structural and molecular unresolved details related to
the mechanistic basis behind the inhibitory effects of anti-amyloud
compounds .
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S013

Inhibiting protein nitration as a therapeutic strategy for
Parkinson’s disease
Kevin J Barnham
The University of Melbourne, Parkville, Australia

Notes:

The normal aging process is characterized by a decline in
function across multiple physiological domains. Age is the
greatest risk factor in the neurodegenerative diseases, including
Parkinson’s disease (PD). Age related impairments are distinguished from pathological processes, by the rate of decline of
function and the magnitude of the deficits in particular domains.
Mechanistic overlaps in the cellular events of aging and neurodegenerative diseases that underscore the functional declines
are yet to be fully elucidated. Recently, the MAPT gene (for the
tau protein) has been implicated as a risk factor for PD, but tau’s
role in PD pathogenesis remains unclear. Utilizing biochemical
analysis of tissue from human subjects and appropriate animal
models we have show that levels of nitrated tau increase in the
striatum as a function of age and are further elevated in PD
subjects, this is recapitulated in animal models. Tau nitration
results in impairment of microtubule integrity leading to altered
levels of α-synuclein, and iron accumulation. CuII(atsm) a
potent inhibitor of nitrosative stress; significantly reduces the
levels of nitrated tau in mouse models of PD, restoring levels of
α-synuclein and iron to those observed in wildtype animals while
rescuing other PD related phenotypes. The results of this study
indicate that nitrated tau is likely to play a major role in PD pathogenesis and that Cu(atsm) has the promise of being an effective
therapy for PD.

S014

Alpha-synuclein as a ferrireductase
David R. Brown
University of Bath, Bath, UK

Notes:

Alpha-synuclein is a mammalian protein expressed in neurons.
Alpha-synuclein is mostly known for the association of an
aggregated form with a family of diseases that includes
Parkinson’s disease. There is a known association between
Parkinson’s disease and changes in the metal iron in the
substantia nigra. There is now a solid body of evidence to
suggest that alpha-synuclein can bind a variety of metals which
includes copper and iron. We have used isothermal titration calorimetry and EPR to confirm that copper binds to three members
of the synuclein family, which includes alpha-synuclein, betasynuclein and gamma-synuclein. Additionally, we have shown
that alpha-synuclein binds iron and that the protein can bind both
metals at the same time. Our data suggests that both alpha- and
beta synuclein bind copper in the low nanomolar concentration
and that alpha-synuclein binds iron at micromolar concentrations when saturated with copper. Based on this observation we
decided to assess the possibility that alpha-synuclein functions
to reduce iron from Fe(III) to Fe(II). We were able to demonstrate
kinetic properties of recombinant alpha-synuclein generated from
both mammalian cells and bacterial expression supporting the
notion that alpha-synuclein functions as a ferrireductase. Analysis
of the iron content of cells overexpressing alpha-synuclein
showed a significant increase in the proportion of Fe(II). The
importance of these findings to diseases such as Parkinson’s
disease remain to be determined.

Speaker Abstracts 7

S015

Cross-talk between astrocytes and neurons: astrocytes in
physiology and pathophysiology
Alexei Verkhratsky
University of Manchester, Manchester, UK

Notes:

The neuronal doctrine, which shaped the development of
neuroscience was born from a long-lasting struggle between reticularists and neuronists. Today, however, we know that integration
and information processing in the brain occurs though close interactions of two cellular circuits represented by neuronal networks
embedded into internally connected astroglial syncytium. There
is compelling evidence demonstrating that astrocytes create the
compartmentalisation in the CNS, and these are the astrocytes
that are able to integrate neurones, synapses, and brain capillaries into individual and relatively independent units. The
neuronal-glial circuitry endowed with distinct signalling cascades,
form a “diffuse nervous net” suggested by Golgi, where millions
of synapses belonging to very different neurones are integrated
first into neuronal-glial-vascular units and then into more complex
structures connected through glial syncytium. These many levels
of integration, both morphological and functional, presented by
neuronal-glial circuitry ensure the spatial and temporal multiplication of brain cognitive power.
Neuroglial cells are intimately involved in all forms of neurological diseases and this are neuroglia, which, to a very large extent,
determine the progression and outcome of neuropathological
process. Astrocytes are specifically involved in various neurodegenerative diseases including Alzheimer’s disease, Amyotrophic
lateral sclerosis, Parkinson’s disease and various forms of
dementia. Recent evidence suggest that early stages of neurodegenerative processes are associated with atrophy of astroglia,
which causes disruptions in synaptic connectivity, disbalance
in neurotransmitter homeostasis and neuronal death through
increased excitotoxicity.

S016

Glutamate uptake in astroglial swelling and dysfunction
Christopher Rose
University of Montreal, Canada
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S017

Homer1 proteins and the tuning of astrocytic calcium
signaling pathways
Lara Buscemi
University of Lausanne, Switzerland

Notes:

S018

Exocytotic release of glutamate from astroglia in health
and disease
Vladimir Parpura and Michelle Gray
University of Alabama at Birmingham, Birmingham, USA

Notes:

Astrocytes can exocytotically release the gliotransmitter
glutamate. Increased cytosolic Ca2+ concentration is necessary
and sufficient in this process. Vesicular glutamate transporters
(VGLUTs) are responsible for vesicular glutamate storage and
exocytotic glutamate release from astrocytes. Over-expression of
individual isoforms of VGLUTs in astrocytes shows that VGLUT-3,
but not VGLUT-1 and VGLUT-2, enhances glutamate release
from astrocytes without affecting their intracellular Ca2+ increase.
Inhibition of glutamine synthetase (GS) activity by L-methionine
sulfoximine in astrocytes, which raises cytoplasmic glutamate
levels, greatly increases the exocytotic glutamate release. Thus,
VGLUTs and cytoplasmic glutamate levels in astrocytes, in
addition to cytosolic Ca2+, can regulate exocytotic release from
these cells.
Huntington’s disease (HD) causes preferential loss of a subset of
neurons in the brain although the huntingtin protein is expressed
broadly in various neural cell types. Full-length mutant huntingtin
expression perturbs astrocyte gliotransmitter release. BACHD
astrocytes show augmented exocytotic glutamate release with
unaltered Ca2+ dynamics. These astrocytes have a biochemical footprint that would lead to increased availability of cytosolic
glutamate, i.e. augmented de novo glutamate synthesis due to
an increase in the level of the astrocyte specific mitochondrial
enzyme pyruvate carboxylase, and unaltered expression of GS
and VGLUT3. This work identifies a new mechanism in astrocytes
that could lead to increased levels of extracellular glutamate in
HD and thus may contribute to excitotoxicity in this devastating
disease.
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S019

Regulation of mitochondrial trafficking and function by
Miro family proteins
Josef Kittler
UCL, London, UK

Notes:

Regulated trafficking of mitochondria in neurons is essential
for providing ATP at the correct spatial location to power neural
function and computation, and for providing Ca2+ buffering at
sites of Ca2+ entry or release. Indeed the regulation of mitochondrial distribution, morphology and function are proposed to
play an important role in neuronal and synaptic development but
the regulatory mechanisms remain unclear. Miro family proteins
(Miro1 and Miro2 in mammals) contain a transmembrane domain
locating them to the outer mitochondrial membrane, along with
two GTPase domains and two Ca2+- sensing EF-hand domains
that face into the cytosol, and play a key role in regulating mitochondrial transport. We previously showed that Miro1 mediates
mitochondrial trafficking in neurons by linking mitochondria to
the motor protein KIF5 for their transport in dendrites. Moreover,
through its Ca2+-sensing EF-hand domains Miro1 can stop mitochondria at individual activated synapses providing a mechanism
to tune mitochondrial distribution to changes in synaptic activation
and Ca2+- signaling. Thus Miro1 mediates both constitutive
transport and neural activity-dependent regulation of mitochondrial location in dendrites providing a mechanism for enhancing
location-specific energy provision, Ca2+-buffering and/or mitochondrial signaling during neuronal development and plasticity.
Here I will present evidence on the role that this Miro-mediated
control of mitochondrial trafficking may play in regulating neuronal
development and pathology.

S020

The Thudichum Medal Lecture
Michael Ehlers
Pfizer, USA
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S021

Immune-blood brain barrier interactions
Britta Engelhardt
University of Bern, Switzerland

Notes:

S022

How can aberrant protein-RNA interactions lead to
neurologic diseases?
Yoichiro Sugimoto1, Julian Konig2, Kathi Zarnack3,
Nicholas Luscombe3 and Jernej Ule2
1
MRC Laboratory of Molecular Biology, Cambridge, UK
2
UCL Institute of Neurology, London, UK
3
UCL Genetics Institute, Dept of Genetics, Evolution &
Environment, University College London, London, UK

Notes:

Protein-RNA interactions play an essential role in regulating
the fate of mRNAs in cells. Aberrant protein-RNA interactions
can lead to neurologic diseases either due to mutations in
RNA-binding proteins (RBP), mutations in the cis-acting sites
on their target RNAs, or due to more generic deregulation of
RNA metabolism in response to cellular signaling. In the first
part of my talk, I will present how multiple RNA-binding proteins
compete for overlapping sites on RNAs, and thereby control
alternative splicing. This competition controls the formation of
new exons, and mutations that modify this competition either lead
to disease, or to evolution of new exons. This will demonstrate
how mutations that directly perturb protein-RNA interactions can
cause a neurologic disease. In the second part, I will present
a new technology to identify RNA structures interacting with
double-stranded RNA binding proteins (dsRBPs). This technology
employs RNA hybridization, individual-nucleotide resolution
UV cross-linking and immunoprecipitation and high-throughput
sequencing (hiCLIP). We used hiCLIP to understand how Staufen
1 (STAU1) recognizes structured mRNA, and thereby controls
mRNA translation and stability. I will also discuss insights into the
cellular stress response that we gained by the study of Staufen
proteins.

Speaker Abstracts 11

S023

Zebrafish models for uncovering function of mutant
TDP43/fus
Christian Haass
Ludwig Maximilians University Munich, Germany

Notes:

S024

TBC
Christopher Shaw
King’s College London, UK

Notes:
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S025

The role of the hnRNP TDP 43 in the pathogenesis of ALS
and FTLD
Francisco Ernesto Baralle
International Centre for Genetic Engineering and
Biotechnology, Trieste, Italy

Notes:

Nuclear factor TDP-43 is a multifunctional RNA binding protein
that plays a role in several cellular processes. In 2006, TDP-43
was found as the major protein component of the intracellular
inclusions in a series of neurodegenerative diseases (FTLD and
ALS). In affected neurons, TDP-43 is abnormally mislocalized to
the cytoplasm to form insoluble aggregates.
We generated HEK-293 cell lines that inducibly express tagged
forms of wild-type and mutant TDP-43 proteins that are also siresistant, thus allowing their production following knock-down of
the endogenous protein. We observed that TDP-43 controls its
own expression through a negative feedback loop that promotes
RNA instability when it binds a 3’ UTR sequence in its own
mRNA. Although RNA binding properties are essential for this
autoregulation process, our stable cell lines also showed that
the carboxy-terminal region of TDP-43 can be required for this
process. These findings allow us to speculate that nuclear or
cytoplasmic aggregation of TDP-43 may break the self-regulatory
cycle by sequestering functional protein and hence increasing
TDP-43 production.
We also focused on regions responsible for TDP-43 aggregation discoverring that a region rich in Q/N repeats localized
between residues 321-366 of the C-terminal domain of TDP-43
can induce aggregation when overexpressed in a variety of cell
lines. This region is also responsible for the interaction between
TDP-43 and other hnRNP proteins, suggesting a variety of
potential connections.

S026

Targeting oxidative stress in ALS
Pamela Shaw
University of Sheffield, UK

Notes:
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S027

New insights into beta-amyloid toxicity and oxidative
stress: implications in Alzheimer’s Disease
M Duchen1, Andrey Y Abramov2 and Rosella Abeti2
1
University College London, LONDON, UK
2
Institute of Neurology, UCL, London, UK

Notes:

Neurodegeneration in Alzheimer’s Disease (AD) is associated
with the accumulation of β-amyloid (Aβ) in extracellular plaques
and neuronal cell death. As exposure of neurons in culture to Aβ
causes neuronal death, we have explored the mechanisms of
Aβ induced neurotoxicity. Exposure of primary cortical cultures
including neurons and astrocytes to Aβ 1-42, the fragment 25-35
but not 35-25 caused sporadic increases in intracellular calcium
concentration ([Ca2+]c) in astrocytes but not in neurons. The
[Ca2+]c rise was dependent on the membrane cholesterol content,
which was significantly higher in astrocytes than in neurons. The
rise in [Ca2+]c was followed by increased generation of reactive
oxygen species (ROS), mediated by the NADPH oxidase.
These phenomena were accompanied by the progressive loss
of Δψm associated with the progressive decrease in NADH fluorescence. Changes in both Δψm and NADH could be rescued
by pyruvate as a mitochondrial substrate and or by inhibitors of
poly(ADP)-ribose polymerase (PARP). Neuronal cell death could
be prevented by enhancing astrocyte antioxidant defence, by nox
inhibitors, by mitochondrial substrate or by PARP inhibitors.
Thus, Aβ initiates a cascade of events initiated by the formation of
Ca2+ permeant membrane pores in the astrocyte membrane and
nox activation, generating oxidative stress and activating PARP.
PARP consumes NADH limiting mitochondrial substrate supply
leading to loss of Δψm. PARP is also activated in neurons, which
are protected by interrupting the cascade at any point.

S028

Transcriptional regulation of neuronal antioxidant
defences in neurons and astrocytes
Karen F S Bell, Marc-Andre Martel,
Bashayer Mubarak, Andrea Serio, Bilada Bilican,
Siddharthan Chandran and Giles Hardingham
University of Edinburgh, Edinburgh, UK

Notes:

Neurons exhibit weaker antioxidant defences than other neural
cells, however the biological reason for this is unknown. We show
that early on in cortical neuronal development, the activity of
the antioxidant gene master regulator Nrf2, is shut-down via the
epigenetic repression of its promoter. As a result, and in contrast
to astrocytes or very young neurons, maturing neurons exhibit no
basal Nrf2-dependent antioxidant defences and fail to support a
phase II antioxidant/detoxification response to Nrf2 activators or
oxidative stress, or to ablation of Nrf2’s negative regulator Keap1.
Nrf2 expression is far lower in in vitro cortical neurons and in in
vivo FACS-sorted adult cortical neurons, as compared to nonneuronal cells. Similarly, hESC-derived neurons express less
Nrf2 than hESC-derived astrocytes. Application of the HDAC
inhibitor TSA increases Nrf2 expression and renders the pathway
amenable to previously non-effective Nrf2 pharmacological
agents. Administration of TSA in vivo increases Nrf2 expression in
FACS-sorted adult cortical neurons.
Whilst seemingly detrimental, the epigenetic repression of
the Nrf2 pathway actually appears crucial to normal neuronal
development. Ectopic Nrf2 over-expression during the developmental stage in which it would normally be silenced, causes an
attenuation in dendritic outgrowth and arborization, and in synaptogenesis and AMPA receptor function. Thus, epigenetic Nrf2
repression weakens neuronal intrinsic antioxidant defences, but
enables the creation of an environment that supports neuronal
development, likely via redox-sensitive signaling pathways.
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S029

Cell cycle proteins and oxidative stress in
neurodegeneration
Miguel Veas-Perez de Tudela1, Carolina Maestre1,
Juan P Bolaños2 and Angeles Almeida1
1
University Hospital of Salamanca, Salamanca, Spain
2
University of Salamanca-CSIC, Salamanca, Spain

Notes:

Anaphase Promoting Complex/Cyclosome (APC/C) is an E3
ubiquitin ligase that destabilizes cell cycle proteins. In postmitotic neurons, APC/C is activated by Cdh1 and regulates
axonal growth, synaptic plasticity, metabolism and survival. The
APC/C-Cdh1 substrate, cyclin B1, has been found to accumulate
in degenerating brain areas in Alzheimer’s disease and stroke.
In primary cultured neurons, stimulation of glutamate receptors
promoted the activation of cyclin-dependent kinase-5 (Cdk5), a
Cdk important for synaptic plasticity and neurotoxicity, leading to
Cdh1 phosphorylation and inactivation, which triggers cyclin B1
stabilization. Cyclin B1 interacted directly with mitochondrial Bcl-xL
and promoted mitochondrial dysfunction and oxidative stress,
leading to activation of the intrinsic apoptotic pathway. All these
effects were counteracted by Cdk activity inhibition, cyclin B1
silencing (siRNA) or Cdh1 expression in the neurons. Our results
reveal Cdh1 as a novel Cdk5 substrate that mediates cyclin B1
neuronal accumulation in excitotoxicity and neurological disease.
This work was funded by the ISCIII (PS09/0366 and
RD06/0026/1008).

S030

New mechanisms regulating D-serine dynamics: the
glia-neuron “serine shuttle”
Herman Wolosker
Technion-Israel Institute of Technology, Haifa, Israel

Notes:

D-Serine is increasingly appreciated as the main coagonist of
N-methyl D-aspartate receptors (NMDARs), and is essential for
several NMDAR-dependent processes. Early studies suggest
that D-serine is of glial origin, raising the possibility that it works
as a “gliotransmitter”. Conversely, recent data indicate that the
D-serine biosynthetic enzyme, serine racemase (SR), is predominantly expressed by glutamatergic neurons. We demonstrate
that neurons are indeed the major D-serine producing cells in
the CNS, but D-serine synthesis depends on glial metabolism as
well. By exporting L-serine to neurons in a process we call “serine
shuttle”, astrocytes are essential for the neuronal synthesis of
D-serine. Furthermore, we show that neuron-derived D-serine
can be released via the neuronal amino acid antiporter Asc-1
to regulate synaptic NMDAR potentials and plasticity. Our data
indicate that the “serine shuttle” represents a new type of glianeuron crosstalk that enables neurons to control their NMDARs
by releasing D-serine.
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S031

Role of human DAAO in D-serine metabolism: new insight
Silvia Sacchi1, Pamela Cappelletti1, Laura Caldinelli2
and Loredano Pollegioni2
1
Dip. Biotecnologie e Scienze della Vita, Università degli
Studi dell’Insubria, Varese, Italy
2
University of Insubria, Varese, Italy

Notes:

D-amino acid oxidase (DAAO) is a peroxisomal flavoenzyme significantly enriched in the mammalian brain. It has been proposed
to play (with serine racemase) an essential role in the catabolism
of the “atypical” transmitter-like molecule D-serine, an allosteric
activator of the NMDA receptor (NMDAr). Indeed, D-serine
cellular concentration depends on the expression of active DAAO.
Alterations in the enzyme functionality and/or in its cellular levels
might contribute to D-serine signaling dysregulation and the
associated NMDAr dysfunctions that occur in several pathological
conditions, including neurodegenerative diseases and psychiatric
disorders. Noteworthy, genetic evidences indicate that human
DAAO (hDAAO) - and its negative regulator pLG72 – are related
to schizophrenia. We demonstrated that newly synthesized
hDAAO is active and interacts with its modulator in the cytosol
being progressively inactivated. The largest part of hDAAO (a
long lived protein) is degraded by the lysosomal system, while
pLG72 (showing a rapid turnover) is mainly targeted to the
proteasome: pLG72 binding destabilizes hDAAO and increases
its degradation, likely playing a protective role against excessive
D-serine depletion. Furthermore, we investigated the effect of
SNPs in hDAAO potentially related to schizophrenia. D31H and
R279A variants show an increased activity and their expression
in U87 cells produced an higher decrease in D-serine cellular
level than the wild-type counterpart. These substitutions could
negatively affect the concentration in vivo of the neuromodulator
and thus might be relevant for schizophrenia susceptibility.

S032

Molecular mechanisms of D-serine release from glia
Magalie Martineau1 and Jean-Pierre Mothet2
1
University of Muenster, Muenster, Germany
2
CNRS - Aix Marseille University, Marseille, France

Notes:

Glial cells are increasingly recognized as active players that
profoundly influence neuronal synaptic transmission by specialized signaling pathways. In particular, astrocytes have been
shown recently to release small molecules, such as the amino
acids L-glutamate and D-serine as “gliotransmitters,” which
directly control the efficacy of adjacent synapses. However, it is
still controversial whether gliotransmitters are released from a
cytosolic pool or by Ca2+-dependent exocytosis from secretory
vesicles, i.e. by a mechanism similar to the release of synaptic
vesicles in synapses. Here we report that D-serine is confined
to the regulated secretory pathway in astrocytes and its release
is dependent on calcium and on SNARE proteins. Astrocytes
contain storage vesicles that display morphological and biochemical features similar to neuronal synaptic vesicles. These vesicles
share some membrane proteins with synaptic vesicles including
the SNARE synaptobrevin 2 and contain both L-glutamate and
D-serine. Furthermore, they show uptake of L-glutamate and
D-serine that is driven by a proton electrochemical gradient, is
associated with vesicle acidification and is dependent on chloride.
While L-serine is not transported, serine racemase, the synthesizing enzyme for D-serine, is anchored to the membrane of
vesicles allowing local generation of D-serine. Finally, we reveal
a previously unexpected mutual vesicular synergy between
D-serine and L-glutamate filling in glia vesicles. We conclude
that D-serine as well as L-glutamate is actively transported in
astroglial vesicles before release in an activity-dependent manner.
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S033

The role played by D-serine in neurodegenerative
disorders
Praveen Paul, Tytus Murphy, Zainab Oseni,
Suganthinie Sivalokanathan and
Jacqueline de Belleroche
Imperial College London, London, UK

Notes:

Recent studies have highlighted the important role of D-serine,
an essential co-agonist at the N-methyl-D-aspartate (NMDA)
receptor, in long term potentiation, learning and nociception.
Pathological effects of D-serine have also been implicated in
sporadic motor neuron disease/ amyotrophic lateral sclerosis
(ALS) and the G93A SOD1 model of ALS, where elevated levels
of D-serine in spinal cord have been reported (Sasabe et al.,
2008: 2011). Furthermore, a pathogenic mutation (R199W) in the
enzyme that degrades D-serine, D-amino acid oxidase (DAO),
co-segregates with disease in familial ALS (FALS), abolishes
enzyme activity and when expressed in motor neurons causes
apoptotic cell death (Mitchell et al., 2010). We have further characterised the distribution of D-serine, its biosynthetic enzyme,
serine racemase (SR), and DAO in spinal cord using a large
cohort of ALS cases and controls and have investigated the
cellular mechanisms causing neurodegeneration, using the motor
neuron-like NSC-34 cell line cultured alone and also in co-culture
with C6 glioma cell lines. In ALS, a profound depletion occurs
in the D-serine, DAO and SR immunoreactivity associated with
motor neurons which is accompanied by increased levels of SR in
glial cells. In cell culture, we defined the effects of R199W DAO,
which activates autophagy, leads to the formation of ubiquitinated
aggregates and promotes apoptosis, and furthermore we showed
that the toxic effects of R199W DAO in motor neurons can be
mediated directly by expression in motor neurons or by astrocytes
in co-culture.

S034

Regulation of axon survival by Nmnat, Nampt and Sarm1
Stefan Milde1, Jonathan Gilley1, Michelle Di Stefano2,
Isabel Ferreira1, Giuseppe Orsomando3, Giulio Magni4,
Laura Conforti5 and Michael P Coleman1
1
The Babraham Institute, Cambridge, UK
2
School of Biomedical Sciences, Nottingham, UK
3
University of Ancona, Ancona, Italy
4
University of Camerino, Camerino, Italy
5
University of Nottingham, Nottingham, UK

Notes:

The Slow Wallerian degeneration protein (WldS) is an aberrant
protein incorporating the NAD synthesizing enzyme Nmnat1, which
protects distal axons after injury and in some neurodegenerative
disease models. Structure-function studies indicate Nmnat activity is
critical for axon survival. Of the normal mammalian Nmnat isoforms,
only Nmnat2 has been confirmed to be in axons. Nmnat2 has a
short half-life, so axons require constant replenishment making
them vulnerable to interruptions in axonal transport. Experimental
nerve injury, or knockdown or knockout of Nmnat2 can be used
to model this interruption. Thus, axons in primary culture undergo
Wallerian-like degeneration when Nmnat2 is knocked down, and
PNS and CNS axon growth fails without Nmnat2.
Nmnat2 is delivered to axons on membrane-bound transport
vesicles, but this may not be its main site of action. Its protective
capacity is greatly enhanced by dissociation from vesicles to a
level similar to WldS, suggesting a cytosolic function.
Intriguingly, a reduction in NAD is not sufficient to cause axon
degeneration. In injured nerves, the Nmnat substrate and Nampt
product NMN also accumulates, and blocking this accumulation, genetically or pharmacologically, preserves injured axons,
phenocopying WldS. A pathway relationship with Sarm1, a novel
regulator of axon survival is emerging. This and other novel axon
survival proteins this will be key to identifying the most promising
therapeutic targets for disorders of anterograde axonal transport.
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S035

Electrical stimulation of injured neurons enhances
peripheral nerve regeneration
Tessa Gordon
University of Toronto, Canada

Notes:

S036

Molecular models of poor axonal regeneration
TBA
University College London, London, UK

Notes:

Recent studies into the role of neuronal and Schwann cell (SC)
c-Jun shed light on two surprisingly different models of poor regenerative response in the facial nerve axotomy paradigm. Neuronal
c-Jun is a double edged sword – it is required for robust regeneration and the molecular response to axotomy. However, it causes
moderate neuronal cell loss normally observed in this adult model
of nerve injury. All these in vivo effects are abolished following
neuron-specific deletion of floxed c-Jun using syn::cre (syn_jun).
c-Jun expressed after injury in peripheral nerve SCs appears
essential for providing trophic support required for successful
regeneration. Deletion of SC c-Jun using p0::cre producing
p0_jun mutants increases neuronal cell death by 2/3 fold to levels
observed in neonatal injury. Axonal regeneration is reduced,
but most of the defect in reinnervation and functional recovery
appears due to excessive neuronal death. The deletion in p0_jun
reduces local production of neurotrophins, including BDNF, LIF,
GDNF and Artemin; supplementation with exogenous GDNF and
Artemin promotes neuronal survival, target reinnervation as well
as functional recovery. Global replacement of all 4 N-terminal
c-Jun phosphorylation sites (Ser63/73&Thr91/93) with alanines
(jun4A) in vivo also reproduces most of the p0_jun phenotype.
Interestingly, combination of both cell-type specific deletions
(syn_p0_jun) produces an almost complete block of target reinnervation suggesting that both signalling pathways – neuronal
response and SC trophic support fulfil essential but very complementary roles in axonal regeneration.
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S037

The role of gp130 cytokines in the regulation of
regeneration in euglycaemia and diabetes
Richard E. Zigmond, Jon P. Niemi,
Alicia DeFrancesco-Lisowitz and
Lilinete Roldan-Hernandez
Case Western Reserve University, Cleveland, USA

Notes:

Following a lesion in the adult PNS, the distal nerve segment
degenerates, the axotomized cell body expresses regeneration-associated genes (RAGs), and the proximal segment
regenerates. Several laboratories including our own have demonstrated that in sympathetic, sensory, and motor neurons the
neuropeptides galanin, vasoactive intestinal peptide, and pituitary
adenylate cyclase activating polypeptide are induced. In the
superior cervical ganglion (SCG), leukemia inhibitory factor (LIF),
a gp130 cytokine, is also induced. If LIF is knocked out, the
increase in these peptides is reduced by about half. The residual
effect probably reflects the action of the related cytokines IL-6
and IL-11, which are also upregulated after injury, since there is
a total abolition of the expression of these neuropeptides when
conditional knockout mice for the common receptor subunit gp130
are examined. These mice also showed an abolition of the conditioning lesion effect on neurite outgrowth. Since PNS regeneration
is reduced in diabetes, we examined whether gp130 cytokines
were affected under these conditions. Mice were made diabetic
with streptozotocin. Three months later, gp130 cytokine mRNA
was measured in axotomized SCG. The injury-induced upregulation of LIF and IL-6 was reduced, whereas the increase in IL-11
was unaffected. In addition, the axotomy-induced phosphorylation
of the transcription factor STAT3, a principal step in the action
of these cytokines, was reduced. These data raise the possibility that defective cytokine signaling is involved in the decreased
regeneration in diabetes.

S038

Metabolic and cellular bases of sphingolipidoses
Konrad Sandhoff
Universitaet Bonn, Bonn, Federal Republic of Germany

Notes:

Lysosomes are cellular stomachs. They degrade macromolecules
and release their components as nutrients into the cytosol.
Digestion of sphingolipids and other membrane lipids occurs
at luminal, intraendosomal vesicles and membranes (IMs).
Sphingolipid and membrane digestion needs catabolic hydrolases
with the help of lipid-binding proteins (SAPs) and anionic lipids
such as bis(monoacylglycero)phosphate (BMP). Inherited defects
of hydrolases or SAPs or uptake of cationic amphiphilic drugs
cause lipid accumulation, eventually leading to death, especially
in inherited sphingolipid storage diseases. IMs are formed during
endocytosis and their lipid composition is adjusted for degradation. Their cholesterol content, which stabilizes membranes,
decreases and the level of negatively charged BMP, which
stimulates sphingolipid degradation, increases. At the level of late
endosomes, cholesterol is transported out of the luminal vesicles
preferentially by cholesterol binding proteins, NPC-2 and NPC-1.
Their defects lead to an endolysosomal accumulation of cholesterol and sphingolipids in Niemann-Pick disease type C. BMP
and ceramide stimulate NPC-2 mediated cholesterol transfer and
sphingomyelin inhibits. Anionic membrane lipids also activate
sphingomyelin degradation by acid sphingomyelinase facilitating
cholesterol export by NPC-2. ASM is a non-specific phospholipase C and degrades more than 23 phospholipids. SAPs are
membrane-perturbing proteins which solubilize lipids, facilitate
glycolipid digestion by presenting them to soluble catabolic
enzymes at acidic pH values. High BMP and low cholesterol
levels favour lipid extraction and membrane disintegration by
saposin A and B. The simultaneous inherited defect of saposins
A-D causes a severe membrane and sphingolipid storage
disease, also disrupting the water permeability barrier of the skin.
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S039

Endocannabinoid signaling, a developmental nexus for
neurodegenerative disease
Erik Keimpema and Tibor Harkany
Karolinska Institute, Stockholm, Sweden

Notes:

Endocannabinoid, particularly 2-arachidonoyl glycerol (2-AG),
signaling has recently emerged as a molecular determinant of
neuronal migration and synapse formation during brain development. Here, I will explain how endocannabinoids control the
development of fetal cholinergic basal forebrain neurons. I will
show that nerve growth factor (NGF), implicated in the morphogenesis and survival of cholinergic projection neurons, regulates
2-AG signaling via tropomyosine kinase A receptors. NGF focally
regulates availability of 2-AG signaling to motile growth domains
resulting in cholinergic neurite outgrowth and differentiation.
I will demonstrate that proper endocannabinoid signaling for
fetal cholinergic neurons is essential, since genetically or pharmacologically manipulated CB1 cannabinoid receptors during
development permanently alter cholinergic projection neuron
identity and hippocampal innervation. Lastly, I will discuss the
translational relevance to neurodegenerative disease by focusing
on altered endocannabinoid signaling in Alzheimer’s pathology,
demonstrating that increased endocannabinoid levels can either
be beneficial or detrimental depending on the state of the brain.

S040

Neuroimmmune interactions of cannabinoids in neurogenesis
Francisco Molina-Holgado
University of Roehampton, London, UK

Notes:

Neuroimmune networks and the brain endocannabinoid system
(eCB) contribute to the maintenance of neurogenesis. Activation
of cannabinoid receptors suppresses chronic inflammatory
responses through the attenuation of proinflammatory mediators.
Moreover, eCB directs cell fate specification of neural stem cells
(NSC) in the central nervous sytem (CNS). The aim of this study
is to understand better the relationship between the eCB, the
immune system and NSC biology, in order to develop therapeutical strategies on CNS diseases that may facilitate brain repair.
NSC express functional CB1 and CB2 cannabinoid receptors,
sn-1 diacylglycerol lipase (DAGL) alpha and the NSC markers
SOX-2 and nestin. First, we detected the presence of functional
CB1/CB2 cannabinoid receptors and the SOX-2 marker by
immunoblotting in cell homogenates obtained from NSC cultures.
Secondly, we have investigated the role of CB1 and CB2 cannabinoid receptors in the control of NSC proliferation and in the
release of immunomodulators (IL-1b, IL-1ra, IL-6 or TNF-a) that
lead NSC fate decisions. Pharmacological blockade of CB1 and/
or CB2 cannabinoid receptors, abolish or decrease NSC proliferation, indicating a critical role for both CB1 and CB2 receptors
in the proliferation of NSC. Thus, the endocannabinoid system,
which has neuroprotective and immunomodulatory actions
mediated by different signalling cascades in the brain, could
assist the process of proliferation and differentiation of embryonic
or adult NSC, and this may be of therapeutic interest in the
emerging field of brain repair.
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S041

The endocannabinoid system in Alzheimer’s Disease
models
David A. Kendall1, Nazia Maroof1, Samia Hassan1,
Stephen P.H. Alexander2 and Marie-Christine Pardon1
1
University of Nottingham, Nottingham, UK
2
University of Nottingham Medical School, Nottingham, UK

Notes:

The endocannabinoid system (ECS) has roles in central processes
including neuroinflammation, neurogenesis, neuroprotection,
learning and memory and has attracted attention recently as a
possible target in Alzheimer’s Disease (AD). In the present studies,
various components of the ECS were examined in the brains of
mouse models of AD (Appswe/E9PS1Δ and TASTPM) expressing
amyloid precursor protein and presenilin-1 mutant transgenes and
displaying deficits in behavioural flexibility. Age-related increases
in brain concentrations of anandamide (AEA), oleoylethanolamide
(OEA) and palmitoylethanolamide (PEA) were evident in wildtypes
and transgenics and there were genotypic differences in endocannabinoids particularly in the striatum. Lipidomic analysis indicated
differences in other lipid classes including diglycerides, triglycerides, glycerophospholipids and eicosenoids. CB1 receptor/effector
coupling, as measured by [35S]-GTPγS binding was higher in AD
striatum, possibly reflecting reduced levels of the endocannabinoid
2-AG in this region, and chronic treatment with a CB1 receptor
antagonist reversed some of the learning impairments in AD mice.
In complementary studies the influence of cannabinoids on
microglial cell function was assessed as this cell type has been
suggested to be the one most responsible for the “neurotoxicity” of the immunologic response in AD. BV2 microglial cells did
not, however, express CB1 or CB2 receptors; nevertheless, the
phytocannabinoid cannabidiol (CBD) increased phagocytosis and
produced marked increases in the expression of transient receptor
potential channels types 1 and 2 (TRPV1 & TRPV2) which could
mediate the pharmacological response.

S042

Brain cell-type specific cannabinoid signalling
Krisztina Monory1, Frauke Steindel1, Anne Legler1,
Raissa Lerner1, Ermelinda Lomazzo1, Laura Bindila1
and Martin Häring2
1
Johannes Gutenberg University, Mainz, Germany
2
Karolinska Institutet, Stockholm, Sweden

Notes:

Type 1 cannabinoid receptors (CB1) are expressed in
different neuronal populations in the mammalian brain. In the
hippocampus, glutamatergic pyramidal neurons and cholecystokinin-positive GABAergic basket cells express CB1. To
understand the physiological functions of these receptors on
excitatory and inhibitory cells, we have generated cell-type
specific knockout and rescue mouse lines. Mice lacking CB1 in
forebrain GABAergic cells express only a minor amount of CB1
protein and [3H]CP55,940 binding in the hippocampus. However,
in these mutant mice we measured more than half of the
cannabinoid-activated G-protein amount compared to their wild
type littermates. Interestingly, we found that there is a significant
amount of CB1 coupled to Gq proteins in GABAergic hippocampal cells. In mice lacking CB1 in cortical glutamatergic cells, there
is only a slight decrease of CB1 protein amount or [3H]CP55,940
binding compared to their wild type littermates. On the other
hand, we determined a major loss of [35S]GTPγS binding in these
mutants. Our data show that there is a more efficient CB1 – G
protein coupling in glutamatergic cells compared to GABAergic
cells in the hippocampus of mice.
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S043

Is glutamate dehydrogenase in astrocytes one of the keys
to control brain glutamate homoeostasis?
Helle S. Waagepetersen
Univ. of Copenhagen, Copenhagen, Denmark

Notes:

Brain glutamate concentration needs to be balanced to avoid
excitoxicity. Following glutamatergic neurotransmission astrocytes
are responsible for clearance of the synaptic cleft via high affinity
glutamate transporters. Inside the astrocyte the conversion of
glutamate to glutamine is an essential part of the glutamateglutamine cycle. However, a substantial amount of glutamate
is oxidatively metabolized in the mitochondria, which to a large
extent may be dependent on glutamate dehydrogenase (GDH).
De novo synthesis of glutamate from glucose via anaplerosis is
also exclusively occurring in astrocytes, which may not involve
GDH. Thus, astrocytes are likely the main regulator of the brain
glutamate concentration, but how do they do it? And is glutamate
oxidation necessary to sustain energy metabolism in brain. In this
context we have investigated the role of GDH in astrocytes with
focus on energy and glutamate neurotransmitter homeostasis.
We have used cultured astrocytes originating from CNS-specific
GDH1 knock-out mice (KO) and primary cultures of astrocytes
treated with siRNA against GDH. Metabolism has been studied
using radioactive glucose and glutamate and monitoring of
14CO2 production. Metabolism was further mapped employing
[15N] or [13C] substrates. We find that an impaired GDH activity
force glutamate to be only partially oxidized via the truncated TCA
cycle and formation of another neuroactive amino acid aspartate.
Astrocytes lacking GDH exhibit an increased glycolysis & slightly
impaired TCA cycle function, supporting that the brain is in a need
for glutamate oxidation to sustain energy metabolism.

S044

Neuron-glia interactions in the retina: models matter
Frank W. Pfrieger
CNRS UPR 3212 University of Strasbourg, Strasbourg,
France

Notes:

The development and function of the retina as well as pathologic
changes depend on interactions of neurons and glial cells,
namely Müller cells. Within the last years, we have developed
experimental approaches that allow to study these interactions in
vitro and in vivo. In my presentation, I will summarize our results,
which indicate contributions of Müller cells to synapse development, neuronal volume regulation and cholesterol homeostasis in
the brain.
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S045

Handling of magnetic iron oxide nanoparticles by
astrocytes
Ralf Dringen, Mark Geppert, Marie C Lamkowsky,
Charlotte Petters and Michaela Christin Hohnholt
University of Bremen, Bremen, Germany

Notes:

Magnetic iron oxide nanoparticles (IONPs) are considered for
many important applications in neurobiology. To investigate
uptake and metabolism of IONPs by brain cells, we synthesized
and characterized dimercaptosuccinate-coated IONPs. These
IONPs had in dispersion an average hydrodynamic diameter of
around 60 nm. Cultured brain astrocytes accumulated the IONPs
rapidly in a time-, concentration- and temperature-dependent
manner. The IONP accumulation was further accelerated in
the presence of an external magnetic field. This increased the
specific cellular iron content within 6 h from an initial 10 nmol iron/
mg of protein to more than 10,000 nmol/mg. The presence of
fetal calf serum in the incubation medium increased the diameter
of the IONPs and lowered the rate of cellular IONP accumulation
by up to 90%. While some inhibitors of macropinocytosis and
clathrin-mediated endocytosis lowered IONP accumulation by
astrocytes in serum-containing medium, these inhibitors were not
effective in inhibiting IONP accumulation in serum-free conditions.
Astrocytes that had been exposed to IONPs for only 4 h remained
viable for up to 7 days, hardly released any iron during this
incubation period and showed a transient appearance of reactive
oxygen species and a strong upregulation of the iron storage
protein ferritin. These data demonstrate that brain astrocytes deal
very well even with large amounts of iron that is accumulated as
IONPs and suggest that these cells liberate some iron from internalized IONPs and store it in ferritin.

S046

Good and bad astrocytic biologies: beneficial tuning via
rho kinase and bioengineering
Phil Beart
University of Melbourne, Parkville, Australia

Notes:

Resolution of mild astrogliosis is documented, whereas severe
astrogliosis may advance neuropathologies – here “good”
and “bad” astrocytic phenotypes, respectively, may determine
outcomes. We explored astrocytic phenotypes based upon
observations that astrocytes are plastic cells displaying various
morphologies. Primary astrocytes (PND 1.5, C57Bl6 mice)
were subcultured and plated (10 div) in microwells, on random
or aligned nanoscaffolds (poly-Ɛ-caprolactone) or on glass
coverslips in 24-well plates. Drug treatments were after further
8-11 div. We defined a “good” astrocytic biology as a predominance of G-actin, and high expression of EAAT2 and BDNF
based upon observations that the ROCK inhibitor Fasudil
effected stellation, disassembly of actin stress fibres, elevated
L-glutamate transport and a “healthy” genomic profile (Lau et al.,
J Cell Physiol 227: 1199 2012). Astrocytes displayed tight clusters
and elongated processes on random and aligned biomatrices,
respectively. On both nanoscaffolds GFAP was reduced, G-actin
immunolabelling increased and expression of EAAT2 and BDNF
elevated relative to 2D astrocytes. Combining bioengineering and
ROCK inhibition resulted in Fasudil producing identical changes
in GFAP and G-actin with notably increased process outgrowth
relative to vehicle. AHNAK expression was elevated indicative
of extensive enlargesome activity. Processes infiltrated both
nanoscaffolds, but more successfully random biomatrices, where
Fasudil increased L-glutamate transport. The combination of bioengineering and ROCK inhibition produced synergism decreasing
cytoskeletal stress, elevating EAAT activity and process
outgrowth, reflecting a “good” biology beneficial for brain repair.
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S047

Targeting mitochondria in ALS
Maria Teresa Carri
University of Rome, Rome, Italy

Notes:

A role for mitochondrial dysfunction in ALS was proposed by
many studies. Early mitochondrial dysfunction correlates to
abnormal morphology in motor nerve terminals, muscle and
other tissues in sALS cases and in fALS models. Defects in mitochondria may contribute energy depletion, oxidative stress and
induction of cell death and have a deep influence also on Ca2+
metabolism, all facets of motor neuron degeneration in ALS. We
and others have repeatedly demonstrated that approaches aimed
at restoring correct mitochondrial function have positive outcomes
in ALS models. However, this concept has been recently
challenged by experimental evidence and by the failure of two
clinical trials, pointing to the need to further dissect mitochondrial
damage in ALS in order to individuate the correct targets within
these organelles.

S048

The ER-mitochondria axis in Amyotrophic Lateral Sclerosis
Christopher CJ Miller1, Radu Stoica1 and
Kurt J De Vos2
1
King’s College London, London, UK
2
University of Sheffield, Sheffield, UK

Notes:

Damage to both mitochondria and the endoplasmic reticulum
(ER) involving the unfolded protein response are pathological features of ALS. However, the mechanisms whereby these
different features might be linked in a common pathogenic
pathway are poorly understood. Between 5% and 20% of the
mitochondrial surface is closely apposed (10-25 nm distances) to
ER membranes and these regions of ER are termed mitochondria-associated ER membranes (MAM). These contacts facilitate
a variety of signaling processes between the two organelles
including Ca2+ and phospholipid exchange. As such, MAM
function to regulate a variety of physiological processes. Electron
microscopy reveals the presence of tethers that physically
connect ER with mitochondria but the biochemical nature of
these tethers is not properly understood. In this seminar, I will
describe how ALS-associated insults can impact upon MAM and
the ER-mitochondria axis. In addition, evidence will be presented
that damage to axonal transport of mitochondria seen in ALS may
be linked to perturbation of the ER-mitochondria axis and the
resulting disruption of cellular calcium homeostasis.
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S049

Peripheral alterations of lipid metabolism in ALS.
Alexandre Henriques
Mécanismes Centraux et Périphériques de la
Neurodégénérescence, INSERM U1118, Université de
Strasbourg UMRS1118, Strasbourg.

Notes:

Amyotrophic lateral sclerosis (ALS) is a fatal condition caused
by the selective degeneration of upper motor neurons, which
connect the spinal cord and brainstem to skeletal musculature.
The etiopathology of ALS is complex, with many players involved
that lead to neurodegeneration. Increased resting energetic
expenditure is a common feature in ALS, and patients with dyslipidemia present extended life expectancy. Hypermetabolism is also
present in an animal model of ALS, the SOD-1 mice, and diets
with high content of lipids extent their life expectancy.
One of the research topics of the laboratory is to study peripheral
energetic alterations taking place in ALS. SOD-1 mice present
increased peripheral clearance of lipid, particularly because of
higher muscular uptake. Thanks to transcriptomics studies, we
identified genes with altered expression in skeletal muscles of
SOD1 mice and ALS patients, such as SCD-1 (stearoyl-CoA
desaturase 1). SCD-1 is a rate limiting enzyme that introduces
unsaturation into the carbon chain of fatty acids. Expression and
activity of SCD-1 present an overall downregulation in peripheral
tissues. In muscle, dowregulation occurs before disease onset,
and with muscular denervation in liver. At disease onset, hepatic
metabolism is tuned toward catabolism and hypolipidemia is
directly associated to SCD-1 activity. Recently, we have reported
that SCD-1 can modulate axonal regeneration after sciatic nerve
injury. Our study suggests a general role for SCD-1 and lipid
metabolism in the pathophysiology of amyotrophic lateral sclerosis.

S050

Motor neuronal and muscle selective removal of
ALS-related misfolded proteins

Notes:

Valeria Crippa, Mariarita Galbiati,
Alessandra Boncoraglio, Paola Rusmini, Elisa Onesto,
Arianna Zito, Elisa Giorgetti, Riccardo Cristofani
and Angelo Poletti
Universita’ degli Studi di Milano, Milano, Italy
Amyotrophic lateral sclerosis (ALS), a fatal motoneuron disease,
occurs in clinically indistinguishable sporadic (sALS) or familial (fALS)
forms. Most fALS-related mutant proteins are prone to misfold. They
must be cleared from cells with the assistance of chaperones, via
proteasome (UPS) or autophagic systems. Motoneurons are very
sensitive to misfolded protein toxicity, but other cell types could also
be affected. For example, muscle-restricted expression of mutant
superoxide dismutase 1 (mutSOD1), responsible for some fALS,
induces muscle atrophy and motoneurons death. We found several
genes altered in mutSOD1 mice muscles. MutSOD1 up-regulates
MyoD, myogenin, atrogin-1 TGFb1, and components of cell response
to proteotoxicity (HspB8, Bag1, Bag3). Similar changes occur in
cultured ALS myoblasts. Thus, we compared the potential mutSOD1
toxicity in motoneuron (NSC34) and muscle (C2C12) cells. We
found that muscle ALS models possess much higher chimotryptic
proteasome activity, and autophagy power than motorneuron ALS
models. The molecular mutSOD1 behaviour is also very different,
since mutSOD1 clearance is much higher in muscle than motoneurons. MutSOD1 forms aggregates and impairs proteasome only
in motoneurons, which are more sensitive to superoxide-induced
oxidative stress. In muscle cells, mutSOD1 remains soluble even
after proteasome inhibition, because of high mutSOD1 autophagic
clearance. Therefore, muscle cells efficiently manage misfolded
mutSOD1, and its toxicity in muscle may not directly depend on
aggregation.
Italian Ministry of Health (Conv Mondino/UNIMI); Università di Milano;
Regione Lombardia; Fondation Thierry Latran, France; AFM-France.
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S051

Mechanisms of polarized trafficking
Casper Hoogenraad
Utrecht University, Utrecht, Netherlands

Notes:

In neurons, the distinct molecular composition of axons and
dendrites is established through polarized targeting mechanisms,
but it is currently unclear how non-polarized cargoes become
uniformly distributed over these specialized neuronal compartments. Several studies have shown that cytoskeletal motor
proteins are responsible for transport of membrane vesicles,
proteins and organelles in neurons. In both axons and dendrites,
the majority of these movements are microtubule-based and
characterized by alternating outward (or anterograde) and
inward (or retrograde) transport, interspersed with periods of
stationary docking. Such bidirectional transport suggests that
cargos interact with both families of microtubule-based motors,
kinesins and dynein, which drive transport towards the microtubule plus-end and minus-end, respectively. These opposing
motors are also involved in polarized transport and sorting of
cargo between axons and dendrites. In several model systems, it
has been demonstrated that kinesin motors specifically target the
axon and drive synaptic vesicle transport, whereas the dynein/
dynactin motor complex sorts postsynaptic receptors and Golgi
outposts to dendrites. While two different transport mechanisms
exist to control polarized transport in neurons, it is unclear
which machinery is used to uniformly distribute non-polarized
neuronal cargos, such as mitochondria. Here we will discuss
how mammalian TRAK family adaptor proteins, TRAK1 and
TRAK2, which link mitochondria to microtubule-based motors, are
required for axonal and dendritic mitochondrial mobility and utilize
different transport machineries to steer mitochondria into axons
and dendrites.

S052

AMPAR trafficking in spines
Jose A. Esteban
Centro de Biologia Molecular Severo Ochoa,
Madrid, Spain
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S054

Molecular dynamics at neuronal synapses: from
super-resolution to the physical chemistry of
molecular interaction
Antoine Triller
Institute of Biology at Ecole Normale Supérieure,
Paris, France

Notes:

The variability of the postsynaptic response following a single
action potential arises from two sources: the neurotransmitter release is probabilistic, and the postsynaptic response to
neurotransmitter release has variable timing and amplitude. At
individual synapses, the number of molecules of a given type
that are involved in these processes is small enough that the
stochastic (random) properties of molecular events cannot be
neglected. How the stochasticity of molecular processes contributes to the variability of synaptic transmission, its sensitivity and
its robustness to molecular fluctuations has important implications for our understanding of the mechanistic basis of synaptic
transmission and of synaptic plasticity. Using single particle
tracking and super-resolution imaging, we will address the issue
of postsynaptic receptors dynamic, their interactions with scaffolding protein and regulations implicated in synaptic plasticity.
Combination of single particle tracking and super-resolution
methods, open access to molecular counting and energy involved
in receptor-scaffold interactions as well as on and off rate of
molecular interactions. Thus beyond super-resolution methods
is chemistry “in cellulo” accounting for the regulation of receptor
number and consecutively that of synaptic strength.
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P001

Elevated serum levels of interleukin-17A in children
with autism
Laila Y. Al-Ayahdi and Gehan A Mostafa
Medical college- King Saud University, Riyadh, Saudi Arabia

Notes:

BACKGROUND:
The T-helper (Th)1/Th2 dichotomy dominated the field of immune
regulation until interleukin (IL)-17-expressing T cells (Th17) were
proposed to be a third lineage of helper T cells, the key players
in the pathogenesis of autoimmune disorders. Autoimmunity to
brain tissue may play a pathogenic role in autism. IL-17A is a proinflammatory cytokine that has been shown to play an important
role in various autoimmune neuroinflammatory diseases. The aim
of this study was to measure serum levels of IL-17A in relation to
the degree of the severity of autism.
METHODS:
Serum IL-17A levels were measured by ELISA in 45 children with
autism and 40 matched healthy controls.
RESULTS:
Children with autism had significantly higher serum IL-17A levels than
healthy controls (P <0.001), with increased serum levels of IL-17A
found in 48.9% of the autism group. Patients with severe autism
had significantly higher serum IL-17A levels than those with mild to
moderate autism (P=0.01), and raised serum IL-17A levels were significantly more common in children with severe autism (67.9%) than
in those with mild to moderate autism (17.6%), P=0.001.
CONCLUSIONS:
Serum IL-17A levels were raised in the group with autism, and
the levels correlated significantly with the severity of autism. This
is the first study to measure levels of IL-17A in relation to the
severity of autism, to our knowledge. Further research, with a
larger subject population, is warranted to determine whether the
increase of serum IL-17A levels plasma has a pathogenic role in
autism, and whether anti- IL-17A therapy could be useful.

P002

The link between some alleles on human leukocyte
antigen system and autism in children
Laila Y. Al-Ayahdi1, Gehan A Mostafa1
and A A Al Shehab2
1
Medical college- King Saud University, Riyadh, Saudi Arabia
2
Ain Shams University, Cairo, Egypt

Notes:

The reason behind the initiation of autoimmunity to brain in some
patients with autism is not well understood. There is an association between some autoimmune disorders and specific alleles of
human leukocyte antigen (HLA) system. Thus, we examined the
frequency of some HLA-DRB1 alleles in 100 autistic children and
100 healthy matched-children by differential hybridization with
sequence-specific oligonucleotide probes. The risk of association
between acquisition or absence of these alleles and autism and
also a history of autoimmune diseases in autistic relatives was
studied. Autistic children had significantly higher frequency of
HLA-DRB1*11 allele than controls (P<0.001). In contrast, autistic
children had significantly lower frequency of HLA-DRB1*03
allele than controls (P<0.001). Acquisition of HLA-DRB1*011 and
absence of HLA-DRB1*3 had significant risk for association with
autism (odds ratio: 3.21 and 0.17, respectively; 95% CI: 1.65-6.31
and 0.06-0.45, respectively). HLA-DRB1*11 had a significant risk
for association with a family history of autoimmunity in autistic
children (odds ratio: 5.67; 95% CI: 2.07-16.3). In conclusions, the
link of some HLA alleles to autism and to family history of autoimmunity indicates the possible contributing role of these alleles
to autoimmunity in some autistic children. Despite a relatively
small sample size, we are the first to report a probable protective
association of HLA-DRB1*03 allele with autism. It warrants a
replication study of a larger sample to validate the HLA-DRB1
genetic association with autism. This is important to determine
whether therapeutic modulations of the immune function are
legitimate avenues for novel therapy in selected cases of autism.
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P003

TNF-α/PKR-dependent eIF2α phosphorylation and insulin
signaling inhibition are linked to memory impairment
triggered by Abeta oligomers in Alzheimer’s disease

Notes:

Mychael V Lourenço1, Julia R Clarke1,
Leticia Forny-Germano1, Theresa R Bomfim1,
Andre F Batista1, Rudimar L Frozza1, Olavo B Amaral1,
Cesar A Silva1, Léo Freitas-Correa1,
Sheila Espirito-Santo2, Paula Campello-Costa2,
Jean-Christophe Houzel1, Christian Holscher3,
José B Carvalheira4, Lício A Velloso4, Douglas P Munoz5,
Sergio T Ferreira1 and Fernanda G De Felice1
1
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil
2
Fluminense Federal University, Niteroi, Brazil
3
Ulster University, Coleraine, UK
4
State University of Campinas, Campinas, SP, Brazil
5
Queen’s University, Kingston, ON, Canada
Brain insulin signaling is impaired in Alzheimer’s disease (AD).
Phosphorylation of eukaryotic initiation factor-2α (eIF2α-P), a key
feature of the unfolded protein response, occurs in AD brains.
However, whether and how eIF2α-P is linked to defective neuronal
insulin signaling and memory impairment are unknown. We report
that dsRNA-dependent protein kinase (PKR) responds to Abeta
oligomers and causes eIF2α-P in hippocampal neurons in a TNFα-dependent process. Phospho-PKR and eIF2α-P were elevated
in the brains of an AD transgenic mouse model and of mice and
cynomolgus monkeys given intracerebroventricular oligomer
injections. In both PKR-/- and TNFR1-/- mice, oligomers failed to
trigger cognitive impairment. Stimulation of insulin signaling rescued
eIF2α-P, improved cognition in transgenic mice and improved eIF2α
and insulin signaling inhibition in monkey brains. Results establish
a mechanistic link between Ab oligomer-induced eIF2α-P, defective
insulin signaling and cognitive impairment and suggest that targeting
eIF2α-P may provide effective therapeutics in AD.

P004

Poster withdrawn

Notes:

Poster Abstracts 29

P005

Poster withdrawn

Notes:

P006

Collagen VI– a regulator of peripheral nerve myelination
and function
Peiwen Chen, Matilde Cescon and Paolo Bonaldo
University of Padova, Padova, Italy

Notes:

Collagen VI is an extracellular matrix protein involved in
protecting neurons from Aβ peptide toxicity1 and ultraviolet irradiation2 in the central nervous system. Collagen VI is abundantly
expressed by Schwann cells3, however the role of collagen VI in
the peripheral nerve system (PNS) remains unknown. Analysis
of peripheral nerves of collagen VI null (Col6a1–/–) mice4
revealed that loss of collagen VI leads to the disorganization of
C-fibers and basement membranes of adjacent Schwann cells,
with increased myelin thickness. The hypermyelination of PNS
in Col6a1–/– mice is linked to alterations of signaling pathways
involved myelination. Functional studies revealed that Col6a1–/–
mice display an impairment of nerve conduction velocity and
motor coordination, although the general motor function is not
affected, and also a delayed response to acute pain stimuli,
suggesting that lack of collagen VI causes functional defects of
peripheral nerves. Altogether, these results indicate that collagen
VI is an essential component of PNS that contributes to the
structural integrity and proper function of peripheral nerves.
References
1. J. S. Cheng et al., Nat. Neurosci. 12, 119 (2009).
2. I. H. Cheng et al., Neuroscience 183, 178 (2011).
3. P. Vitale, P. Braghetta, D. Volpin, P. Bonaldo, G. M. Bressan,
Mech. Dev. 102, 145 (2001).
4. W. A. Irwin et al., Nat. Genet. 35, 367 (2003).
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P007

New mechanisms of neuroprotective carnosine action:
role of polyamine system

Notes:

Eugenia Konovalova1, Olga Kulikova1, Sergey Stvolinsky1,
Marina Makletsova1, Marina Maksimova1, Galina Rikhireva2
and Tatiana Fedorova1
1
Research Center of Neurology, Moscow, Russian Federation
2
M.M. Shemyakin and Yu.A. Ovchinnikov Institute of Bioorganic
Chemistry, Moscow, Russian Federation
Polyamines play the essential role in cells. Its growth, proliferation and
regulation of membrane functions are dependent on polyamines. Changes
in polyamine levels are associated with aging and CNS diseases.
Polyamines are also involved in a processes of oxidative stress (OS)
induction and development.
Natural dipeptide carnosine (β-alanyl-L-histidine) is an effective protector
against OS affections and it combines both direct antioxidant action and
the effects of modulation the activity involved in the development of OS
enzymes and NMDA-receptors.
Both polyamines and their oxidation product acrolein cause the development of the OS in PC-12 cells. For the first time it was established the
protective effect of carnosine on cell death and ROS growth which effectiveness was determined by a toxic dose of acrolein and incubation time
with its presence, as well as the mode of carnosine administration.
Senescence accelerated mice strain (SAMR1/SAMP1) has shown the
polyamine system violation in early ontogeny leading to decreased
level of antioxidant system defence. In these conditions the reduction of
polyamines in the brain tissue is a significant factor for OS development.
SAMR1/SAMP1 mice have high sensitivity to acute hypoxia, leading to the
development of secondary hemic tissue hypoxia.
The clinical and biochemical analysis showed a reduction in the PA levels
in blood of patients with chronic cerebrovascular diseases. Including
carnosine to complex therapy prevents the development of oxidative
stress, promotes the normalization of the PA, which is accompanied by
improvement in cognitive functions of the brain.
This work was supported by RFBR № 11-04-01603, 10-04-01461,
11-04-00906

P008

Uptake of iron oxide nanoparticles by oligodendroglial cells
Charlotte Petters1, Felix Bulcke1, Karsten Thiel2,
Ulf Bickmeyer3 and Ralf Dringen1
1
University of Bremen, Bremen, Germany
2
Fraunhofer Institut IFAM, Bremen, Germany
3
Alfred Wegener Institut, Bremerhaven, Germany

Notes:

Magnetic iron oxide nanoparticles (IONPs) are frequently used
for biomedical applications and are able to cross the bloodbrain barrier. To investigate potential consequences of an IONP
exposure of oligodendroglial cells, we applied IONPs to cells of
the oligodendroglial cell line OLN-93. For these studies, fluorescent BODIPY-labeled IONPs (BP-IONPs) were synthesized
and characterized. Dispersed in water, these particles have a
hydrodynamic diameter of 60 nm and a zeta-potential of -58 mV.
BP-IONPs maintained their colloidal stability in most physiological media but increased their size and zeta-potential after contact
to cells or to serum. Accumulation of BP-IONPs by OLN-93 cells
was investigated by iron quantification, cytochemical iron staining
and fluorescence microscopy. Viable OLN-93 cells accumulated
BP-IONPs efficiently in a concentration-dependent manner.
Compared to the 37°C condition, an incubation at 4°C lowered
the BP-IONP accumulation by 50% while the presence of 10%
serum in the incubation medium lowered the uptake of IONPs at
37°C by around 90%. The efficient accumulation of BP-IONPs at
37°C in the absence of serum was not affected by endocytosis
inhibitors while in the presence of serum the uptake of BP-IONPs
was strongly reduced by inhibitors of clathrin-mediated endocytosis. Colocalization studies revealed that most of the accumulated
BP-IONPs are directed to the lysosomal compartment. These
data demonstrate that viable oligodendroglial cells have the
potential to efficiently accumulate BP-IONPs by endocytotic
processes and direct them into the lysosomal pathway.
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P009

Dipentylammonium hydrochloride: a novel high affinity
sigma-1 receptor ligand with antidepressant activity
James M Brimson1, Tewin Tencomnao1,
Kiran K Akula2, Shrinivas K Kulkarni2
and Stephen T Safrany3
1
Chulalongkorn University, Bangkok, Thailand
2
Panjab University, Chandigarh, India
3
University of Wolverhampton, Wolverhampton, UK

Notes:

The sigma-1 receptor, although originally classified as an opioid
receptor is now thought of as a distinct receptor class, showing
no homology with any other known mammalian protein. Agonists
for the sigma-1 receptor are proposed to have antidepressant
activity, whereas antagonists are believed to have anticancer
properties. We have identified a novel family of sigma-1 agonists
using radio-ligand binding (saturation and competition assays) with
permeabilised MDA-MB-468 cells. Structure-activity relationship
analysis of this series of simple ammonium salts has identified
several high affinity ligands. Of those tested, dipentylammonium
(Ki 43 nM), tripentylammonium (Ki 15 nM) and trihexylammonium
(Ki 9 nM) showed highest affinity. Dipentylammonium was found
to have anitdepressant activity in mice as determined using the in
vivo forced swim and tail suspension tests. We further investigated
the activity of these ammonium salts against the 5-HT, dopamine
and norepinephrine reuptake transporters, using HEK-293 cells
lines expressing the transporters and a fluorescence based
monoamine uptake assay, finding that the ammonium salts have
little to no effect on monoamine transport, requiring very high concentrations to see any inhibition. We tentatively conclude that the
antidepressant effect seen in the in vivo study occurs not though
a monoamine reuptake inhibition manner, but rather a sigma-1
receptor related mechanism.

P010

Short time exposure to hydrogen peroxide induces a
persistent glutathione export from neurons
Michaela Christin Hohnholt and Ralf Dringen
University of Bremen, Bremen, Germany

Notes:

Hydrogen peroxide (H2O2) is a normal byproduct of the cellular
metabolism and can in excess cause oxidative stress and cell
damage. We investigated the consequences of an exposure of
cultured cerebellar granule neurons to H2O2. Exposure to up
to 60 µM H2O2 did not affect cell viability, since no increases
in the extracellular activity of lactate dehydrogenase or in the
number of cell nuclei stained with the membrane-impermeable
dye propidium iodide were observed after 4 h exposure. In the
absence of H2O2, neurons released only low amounts of their
cellular glutathione, while exposure of the cells to H2O2 caused
a time- and concentration-dependent glutathione export. Within
4 h of incubation with H2O2 the extracellular glutathione content
was elevated up to 4-fold compared to control cells which was
accompanied by a matching decrease of the cellular glutathione
contents. The glutathione export was significantly elevated for
a H2O2 concentration above 30 µM and became maximal after
application of 100 µM H2O2. The stimulated glutathione export
remained elevated after removal of H2O2 by catalase after 5 min
exposure to H2O2, demonstrating that a persistent presence of
H2O2 was not required for maintenance of stimulated glutathione
export. In summary, a short time exposure of viable neurons to
micromolar concentrations of H2O2 induces a prolonged accelerated export of cellular glutathione which may enhance the
sensitivity of neurons towards oxidative stress.
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P011

In vitro and cell studies of EPM1 mutants of human stefin B
MIra Polajnar, Nataša Kopitar-Jerala, Vito Turk
and Eva Zerovnik
Jozef Stefan Institute, Ljubljana, Slovenia

Notes:

EPM1 aka Unverricht-Lundborg disease is a rare progressive myoclonic epilepsy with generalized tonic-clonic seizures
and slow progressive mental deterioration with apoptosis in
the cerebellum of patients. Mutations in the gene of stefin B, a
cysteine protease inhibitor, are responsible for the primary defect
underlying EPM1; however, other physiological functions of stefin
B are still under investigation.
Human stefin B is the most labile and amyloidogenic protein
among the members of the broader family of cystatins. It proved
as a copper binding protein. In the absence of stefin B, there is
increased cell apoptosis and sensitivity to oxidative stress. The
protein is also over-expressed in status epilepticus and after
seizures, further implying its protective role; however over-expression could in turn cause its aggregation and gain in toxic function.
Cell studies showed that pronounced and numerous toxic
aggregates are formed in cells expressing the EPM1 missense
mutants. These cells are also deformed (round shape) and dying
(fragmented nucleus) which indicates toxicity. Furthermore, preliminary studies show mutant-dependent increase in oxidative
stress and cell death. There is an increase in the number of intracellular aggregates after induction of autophagy which suggests
impairment of this cellular process and accumulation of protein
aggregates in autophagosomes. We hypothesize that lower
stability and higher propensity to aggregate can lead to a toxic
gain-in-function and to autophagy impairment.

P012

BDNF modulates type 1 cannabinoid receptor (CB1R)stimulation of neurogenesis in murine dentate gyrus stem/
progenitor cell cultures
Filipa Ferreira, Filipa F Ribeiro, Ana M Sebastião
and Sara Xapelli
Instituto de Medicina Molecular, Lisboa, Portugal

Notes:

Constitutive neurogenesis takes place in both adult mammalian subventricular zone and, in less extent, in the subgranular zone of the
dentate gyrus (DG). Since the endocannabinoid system and BDNF
have both been implicated in the modulation of neurogenesis, the
aim of this study was to evaluate whether BDNF influences CB1R
activation-induced neurogenesis.
DG neurospheres were prepared from early postnatal (P1-3)
Sprague-Dawley rats in serum-free medium supplemented with
epidermal growth factor (EGF) and fibroblast growth factor 2
(FGF-2). Neurospheres with 6 days were then grown in differentiation conditions (withdrawal of EGF and FGF-2) and were seeded
onto poly-D-lysine coated coverslips. One day after plating, the
medium was renewed in the presence or absence (control) of Win
55,212-2 (CB1R agonist, 100nM-1μM) and/or TrkB-Fc (2 μg/ml). We
evaluated cell viability by propidium iodide (PI) assay after incubating
the cultures for 48h with the drugs and we observed that none of the
drugs altered cell viability when comparing with control. Importantly,
CB1R agonist treatment increased proliferation (increase in BrdUpositive cells) at 48 hours and neuronal differentiation (increase in
NeuN-positive cells) after 7 days in DG cell cultures. Interestingly,
the use of Trkb-Fc, which prevents the activation of TrkB by the
endogenous BDNF, dramatically suppressed CB1R-induced proliferation and differentiation suggesting that CB1R-induced proliferation
and differentiation depends on endogenous BDNF.
Our data suggest that a cross-talk between the BDNF and endocannabinoid signalling pathways is required to stimulate neural stem
cells proliferation and differentiation.
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P013

The role of telomerase TERT in Alzheimer’s disease
progression; findings from an in vitro model of tauopathy
and from Alzheimer’s disease pathology
Alison Spilsbury, Johannes Attems
and Gabriele Saretzki
Institute for Ageing and Health, Newcastle University,
Newcastle upon Tyne, UK

Notes:

Oxidative stress and mitochondrial dysfunction have been demonstrated to play an important role in the development of several
neurodegenerative disorders, such as Alzheimer’s disease (AD)
and Parkinson’s disease (PD). The brain is particularly susceptible
to damage by oxidative species since it has high intake of oxygen,
and a large proportion of the tissue is made up of easily oxidisable
polyunsaturated fatty acids. Additionally, there are an abundance
of redox-active transition metals and a relative lack of antioxidant
defense systems. TERT, the catalytic component of telomerase, can
shuttle from the nucleus to mitochondria in vitro. We have previously
shown that mitochondrially localised TERT protects mitochondrial
function and decreases cellular ROS. In addition, TERT has been
shown to be protective against ischemia, amyloid peptides and
both glutamate and NMDA-induced neurotoxicity. Increased TERT
expression in a mouse model of amyotrophic lateral sclerosis was
shown to delay onset and disease progression. In this study, we
investigated the relationship between TERT expression and subcellular localisation in the frontal cortex and hippocampus with disease
progression in AD. In addition, we developed an in vitro model of
tauopathy using lentiviral infection of primary embryonic mouse
neurons from both wild-type and TERT KO mice with different tau
variants: normal full-length tau, and truncated (151-391) and mutated
(P301L) tau variants. This will allow us to investigate the protective
effect of the presence/absence of TERT by measuring various
oxidative stress parameters and mitochondrial functions.

P014

Investigating the effect of soluble Fas ligand or nitric oxide
induced cell death and the role of astrocytes in Spinal
Bulbar Muscular Atrophy
Leonette V Annan1, Bilal Malik1, Anna L Gray1,
Albert R La Spada2 and Linda Greensmith1
1
UCL Institute of Neurology, London, UK
2
University of California, San Diego, La Jolla, CA, USA

Notes:

Spinal and Bulbar Muscular Atrophy (SBMA), also known
Kennedy’s Disease is a hereditary, X-linked, neurodegenerative disease caused by a polyglutamine CAG repeat expansion
in the Androgen Receptor (AR) gene, in which motor neurons
progressively die. Using the AR100 mouse model of SBMA
which carries 100 polyglutamine repeats and recapitulates many
of the features seen in the human disease, we have found that
endoplasmic reticulum (ER) stress is present in vitro and in vivo
within spinal cords of mice at different stages of the disease.
Markers of ER stress are up-regulated significantly during the
pre-symptomatic stages of disease, suggesting that ER stress
may play an early causal role in the degeneration of motor
neurons in SBMA. In models of Amyotrophic Lateral Sclerosis
(ALS), a more aggressive motor neuron disease, the expression
of Calreticulin, an ER Ca²+ homeostasis protein, has been shown
to be decreased as a result of Nitric Oxide (NO) or Soluble Fas
ligand (sFasL) exposure. This in turn has been shown to result
in ER stress, leading to motor neuron degeneration. We are
currently investigating whether Calreticulin is also involved in
SBMA pathology. In addition, in view of the known role of nonneuronal cells in ALS pathology, we are also investigating the role
of AR100 astrocytes in SBMA.
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P015

P2Y1 receptor inhibits GABA transport through a calcium
signalling-dependent mechanism in rat cortical astrocytes

Notes:

Sandra Henriques Vaz1, Joaquim Pedro Jacob1,
Joaquim Alexandre Ribeiro1 and Ana M Sebastião2
1
Inst. of Pharmacol. & Neurosc., Faculty of Medicine
and Neuroscience Unit, IMM, University of Lisbon,
Lisbon, Portugal
2
Instituto de Medicina Molecular, Lisboa, Portugal
Astrocytes express purinergic (P2) receptors, involved in astrocytic
communication through increases in [Ca2+]i. P2Y receptors regulate
cytoplasmic Ca2+ levels through PLC-PKC pathway (Abbracchio et
al. Pharmacol Rev. 58:281-341, 2006). Since P2Y receptors operate
through PLC activation and GABA transporters (GAT) activity is
modulated by the PLC transducing system (Cristóvão-Ferreira et al. J
Neurochem. 109:336-347, 2009), we hypothesized that ATP-induced
Ca2+ signalling would influence GABA transport in astrocytes.
To access this possibility we tested the influence of P2Y receptors
upon GABA transport into astrocytes. Primary cortical astroglialenriched cultures express functional P2Y receptors, as evaluated
through Ca2+ imaging, being P2Y1 the predominant P2Y receptor.
ATP (100µM, 1 min) caused an inhibition of GABA transport through
either GAT-1 or GAT-3, by decreasing the Vmax value. This inhibitory
effect was mimicked by a specific agonist for P2Y1,12,13 receptor
(2-MeSADP, 100µM). The effect of 2-MeSADP was completely
blocked by P2 (PPADS, 30µM) and P2Y1 selective (MRS2179,
30µM) receptor antagonists, as well as by PLC inhibitor (U73122,
3µM). In astrocytes where intracellular calcium has been chelated
(BAPTA-AM, 20µM) or with calcium stores depleted (CPA, 10µM),
2-MeSADP failed to inhibit GABA transport. Also the inhibition
of NCX activity (KB-R7943, 30µM) blocks P2Y1-mediated GAT
inhibition, suggesting that increased NCX activity is the link between
GAT inhibition and P2Y1-induced Ca2+ increase.
In conclusion, P2Y1 receptors in astrocytes inhibit GABA transport
through a mechanism dependent of P2Y1-mediated calcium signalling.

P016

Energetic metabolism of myelinated axons: a correlation
among extramitochondrial ATP production in myelin and
the sheath development
Silvia Ravera, Martina Bartolucci, Daniela Calzia,
Alessandro Morelli and Isabella Panfoli
University of Genova, Genova, Italy

Notes:

Our recent study has demonstrated that the oxidative phosphorilation (OXPHOS) chain is present in isolated myelin and is able to
produce ATP, consuming oxygen [1,2]. This suggests that myelin
sheath could supplies axon, through energy production.
To understand how and when the OXPHOS proteins are
transferred to myelin from the preformed inner mitochondrial
membranes, we have investigated the OXPHOS presence and
activity at several time-points of myelin development in a rat
model: 0, 5, 7, 11, 15, 33, post born days.
Experiments were conducted on isolated myelin vesicles. The data
are compared with a myelin isolated from an adult rat, used as a
control. Both an imaging and a biochemical approach was utilized.
We observed that the presence of OXPHOS in myelin increases
parallely with the sheath development. Moreover, the oxygen
consumption and ATP synthesis are functioning only after the
eleventh day after born and are similar to the control only in
myelin isolated from rat at 33 days after the born.
So, these data advance the idea that the OXPHOS proteins are
insert in the myelin sheath during its development, and that the
OXPHOS is active only when the sheath is completely formed.
[1] Ravera et al. Int. J. Biochem. Cell Biol. 2009; 41:1581-1591
[2] Ravera et al. Cell Biochem Biophys. 2011;59:63-70.
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P017

Thymoquinone, an active constituent of Nigella sativa,
attenuates propoxur-induced oxidative stress in rat brain

Notes:

Ahmed M Mohamadin1, Bassem Sheikh1,
Amany A Abd El-Aal1, Ahmed A Elberry2
and Fahad A Al-Abbasi2
1
Taibah University, Al-Madinah Al-Munawwarah,
Saudi Arabia
2
King Abdulaziz University, Jeddah, Saudi Arabia
Insecticide, propoxur (PPr) may induce oxidative stress via
generation of reactive oxygen species (ROS) and alterations in
antioxidant systems. The present study investigated the possible
protective effects of thymoquinone (TQ) against PPr-induced
oxidative stress in rat brains. The rats were divided into four experimental groups: A (control), B (TQ treated, 10 mg/kg body weight), C
(PPr treated, 8.51 mg/kg body weight) and D (TQ plus PPr treated)
once a day orally by using intra-gastric intubation for 4 weeks.
Administration of PPr to rats produced a significant elevation in brain
lipid peroxidation (MDA), protein oxidation, DNA oxidation and DNA
fragmentation, (338, 132, 87 and 103%, respectively) accompanied
by a marked decrease in glutathione (GSH) and vitamin C content
reaching 63% and 48%, respectively. In addition, PPr administration resulted in a significant reductions in the acetylcholine esterase
activity (53.6%) and enzymatic antioxidant parameters of brain;
superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase
(GSH-Px), and glutathione-S-transferase (GST) recording 52, 66,
56, and 58%, respectively. The result also implied a positive correlation between 8-hydroxy deoxyguanosine (8-OHdG) a marker of
DNA oxidative damage and MDA (r = 0.683, P< 0.01) and protein
oxidation (r = 0.610, P <0.01). On the other hand a negative correlation between GSH level and MDA (r = -0.823, P<0.01) and
8-OHdG (r = -0.712, P <0.01). The change in biochemical markers
were reversed with pretreatment with TQ. It was concluded that
TQ treatment counteracted the oxidative stress induced by PPr by
reducing the levels of peroxidation, and enhancing the antioxidants.

P018

Modulation of glutamate transport and receptor binding by
glutamate receptor antagonists in EAE rat brain
Grzegorz Sulkowski, Beata Dabrowska – Bouta
and Lidia Struzynska
Mossakowski Medical Research Centre, Polish Academy
of Sciences, Warsaw, Poland

Notes:

Experimental autoimmune encephalomyelitis (EAE) is the main
animal model for the investigation of pathomechanisms of multiple
sclerosis (MS). So far the etiology of MS is unknown. However,
presumably one of the mechanisms involved in the disease, might
be excitotoxicity. The elevation of glutamate in cerebro-spinal fluid
so as changes in the expression of glutamate receptors (iGluRs
and mGluRs) and excitatory amino acids transporters (EAATs)
were observed in brains of MS patients. We tested the effect
of NMDA glutamatergic receptors antagonists: amantadine and
memantine, on the expression of glutamate transporters (EAATs)
mRNA and kinetic of ligand binding to NMDA receptors. The
extracellular level of glutamate in the brain is regulated mainly by
GLT-1 glutamate transporter which mechanism protects neurons
from excitotoxicity. Our investigations have shown changes in
the expression of GLT-1 mRNA, changes in glutamate transport
(uptake and release) by synaptosomal fraction and changes in
ligand binding to NMDA receptors after treatment of EAE rats by
NMDA antagonists. The results suggest that disturbances in these
mechanisms may play a role in the processes associated with
glutamate excitotoxicity and progressive brain damage in EAE.
This work was supported by the Polish MNiSW grant N N401
620038.

36 Poster Abstracts

©2013 Biochemical Society, London

P019

The influence of antagonists of glutamatergic receptors
on glial cells activated during the course of experimental
autoimmune encephalomyelitis
Beata Dabrowska – Bouta, Grzegorz Sulkowski,
Małgorzata Chalimoniuk and Lidia Struzynska
Mossakowski Medical Research Centre, Polish Academy
of Sciences, Warsaw, Poland

Notes:

Inflammation and glutamate neurotoxicity have been proposed
as major determinants accompanying demyelination and axonal
degeneration observed during the course of multiple sclerosis
(MS). The present study was undertaken to determine whether
the glutamate receptor antagonists amantadine and memantine
(antagonists of NMDA receptors) and antagonists of group I
metabotropic glutamate receptors, mGluRs, (LY 367385 and
MPEP) may exert positive effect on the inflammatory processes
occurring during the course of EAE. The present studies have
identified proliferation and activation of microglial cells and
astrocytes in brain of EAE rats in the acute phase of the disease.
After treatment with amantadine, memantine, LY 367385 and
MPEP we did not observe any significant changes in numbers
and appearance of both types of glial cells relative to untreated
EAE rats. There is a link between inflammation and glutamatemediated excitotoxicity, in which the interactions of the inducible
isoform of nitric oxide synthase (iNOS) and cyclooxygenase
(COX-2) could be involved. Overexpression of iNOS and COX-2
was observed in EAE rats as compared to the control rats. After
treatment with all tested antagonists of glutamate receptors we
did not observe changes in protein expression levels of these
enzymes relative to the untreated EAE rats.
This study was supported by grant nr NN 401620038 from Polish
Ministry of Science and Higher Education.

P020

Decanoic acid may contribute to the neuroprotective role
of the ketogenic diet, by inducing mitochondrial biogenesis
Sean David Hughes1, Marta Kanabus1,
SJ Eaton1, Maura O’Donnell2, Tricia Rutherford2,
Shamima Rahman1, Helen Cross1 and Simon Heales1
1
UCL Institute of Child Health, London, UK
2
Vitaflo, Liverpool, UK

Notes:

Objective: The ketogenic diet (KD) can be an effective treatment
for epilepsy. There is also support for its application in neurodegenerative disorders such as Parkinson’s and Alzheimer’s
disease. Mitochondrial dysfunction is observed in both epilepsy
and neurodegeneration, and the KD has been shown to enhance
mitochondrial function through an unknown mechanism. Mediumchain fatty acids (MCFAs) are a component of the medium-chain
triglyceride KD. Here, we evaluated the effect of MCFAs (octanoic
[C8] and decanoic [C10] acid) on mitochondrial function.
Methods: SH-SY5Y neuroblastoma cells and human fibroblasts
were exposed to 250 µmol/L C8 or C10 for 6 days. Mitochondrial
enrichment was assessed by determination of citrate synthase
activity and electron microscopy (EM). Reduced glutathione (GSH)
and respiratory chain complex I activity were also measured.
Results: Normalised to protein, C10, but not C8, exposure
resulted in a 30% increase (p<0.01) in citrate synthase activity
in SH-SY5Y cells; a comparable increase was also observed in
fibroblasts. For SH-SY5Y cells exposed to C10, EM revealed a
two-fold (p<0.05) increase in the number of mitochondria per cell.
Complex I was significantly elevated, when normalised to either
protein or citrate synthase. Cellular GSH content was unaffected.
Conclusions: C10 may stimulate mitochondrial biogenesis and
enhance mitochondrial function. These data provide insight into
the mechanism by which the KD may exert a neuroprotective
effect and supports the use of MCFAs in the treatment of neurodegenerative disorders.
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Impaired Complex I activity accelerates 5-methyltetrahydrofolate degradation which is prevented by ascorbate; implications for inherited and acquired mitochondrial disorders

Notes:

Sophie-Beth Aylett1, Viruna Neergheen2, Simon Eaton1,
John Land2, Shamima Rahman1 and Simon Heales3
1
UCL Institute of Child Health, London, UK 2National Hospital for
Neurology and Neurosurgery, London, UK 3Great Ormond Street
Hospital for Children NHS Foundation Trust, London, UK
Background
Both inherited and acquired mitochondrial disorders are associated
with cerebral 5-methyltetrahydrofolate (5-MTHF) deficiency. 5-MTHF is
susceptible to oxidation. We tested the hypothesis that mitochondrial
complex I deficiency leads to accelerated 5-MTHF breakdown owing to the
generation of reactive oxygen species (ROS).
Methods
5-MTHF stability (150 nM) was evaluated in phosphate buffer (pH 7.4) and
cerebrospinal fluid (CSF) +/- a hydroxyl radical generating system. Stability
of 5-MTHF in cell culture medium +/- the presence of SH-SY5Y cells was
also determined. Complex I deficiency was pharmacologically induced
using rotenone treatment of SH-SY5Y cells. 5-MTHF stability in cell culture
medium bathing these cells was assessed. The ability of ascorbate to
retard 5-MTHF degradation was evaluated.
Results
5-MTHF was unstable in phosphate buffer. No degradation of 5-MTHF
occurred over 150 min in CSF or cell culture medium. Addition of hydroxyl
radicals to CSF accelerated 5-MTHF degradation. A 42% loss of 5-MTHF
occurred in medium of rotenone treated cells. Ascorbate (150 µM)
protected from 5-MTHF degradation in the above systems. A significant
(p<0.01) positive correlation between CSF 5-MTHF and CSF ascorbate
was observed.
Conclusions
Protective factors exist in CSF and are released from neuronal cells
retarding 5-MTHF degradation. These may be overwhelmed by ROS.
Complex I deficiency accelerates 5-MTHF degradation. Ascorbate prevents
this and should be considered as a co-supplement in 5-MTHF deficiency
states.

P022

Ubiquitination of the mitochondrial trafficking complex
proteins by the E3 ligase Parkin as an initial step in
mitophagy
Rosalind Norkett, Nicol Birsa and Josef Kittler
UCL, London, UK

Notes:

Correct mitochondrial dynamics are essential to neuronal function.
These dynamics include mitochondrial trafficking and quality
control systems that maintain a precisely distributed and healthy
mitochondrial network, so that the energy requirements within the
complex architecture of the neuron can be met. The autosomal
recessive Parkinson’s disease genes PINK1 (PARK6) and Parkin
(PARK2) encode crucial mitochondrial quality control proteins
important for promoting turnover of damaged mitochondria by
mitophagy. Upon mitochondrial damage, PINK1 accumulates on
the outer mitochondrial membrane (OMM), leading to the recruitment of the cytosolic E3 ubiquitin ligase Parkin. Ubiquitination of
several Parkin substrates on the mitochondrion is a vital step in
initiating mitophagy and so there is great interest in identifying the
targets of Parkin mediated ubiquitination. Miro proteins are OMM
proteins that mediate mitochondrial transport by coupling these
organelles to TRAK adaptor proteins and the kinesin motors. Here
we investigate how Parkin recruitment to the mitochondria affects
trafficking complex proteins in a dopaminergic neuroblastoma cell
line (SHSY-5Y). Furthermore, we show data supporting similar
activity in primary neurons, providing evidence for involvement of
Miro1 in mitophagy in a more physiologically relevant system.
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P023

Glutamate receptor activation is coupled to 26S
proteasome downregulation in in vitro ischaemia

Notes:

Ivan Salazar1, Michele Curcio2, Graciano Leal1, Miranda Mele1,
Lorella Canzoniero2, Carlos Duarte1 and Margarida Caldeira1
1
Center for Neuroscience and Cell Biology, Coimbra, Portugal
2
Department of Biological and Environmental Science,
Benevento, Italy
Overactivation of glutamate receptors (excitotoxicity) occurs in a variety
of neurodegenerative diseases and in ischemic stroke. Another hallmark
of both processes is the impairment of the ubiquitin-proteasome system
(UPS), one of the major protein quality control systems. In this work, we
found that oxygen and glucose deprivation, an in vitro model of transient
global ischemia, impairs the proteasome activity and induces neuronal
cell death in a NMDA receptor (NMDAR)-dependent manner. Exposure
of cultured hippocampal neurons to an excessive glutamate concentration, which resembles the excitotoxic mechanism of ischemic injury,
rapidly decreased ATP levels and downregulated the proteasome activity
via disassembly into its major components (20S and 19S), as shown by
native gel electrophoresis. The downregulation of the proteasome activity
was Ca2+-dependent and specifically mediated by activation of the extrasynaptic population of NMDAR, being more pronounced in the nuclear
fraction. Interestingly, the increase in ubiquitin-conjugates, a major feature
of proteasome inhibition, was seen in both subcellular compartments.
Moreover, downregulation of the proteasome activity under excitotoxic
conditions was partly prevented by cathepsin-L inhibition. This study
provides a new piece of evidence concerning the biochemical alterations
in the neuronal proteostasis mechanism following excitotoxic glutamate
stimulation and its contribution to the neuronal demise process upon an
ischemic episode. A detailed study of the biochemical alterations in the
UPS may be exploited to develop novel neuroprotective strategies for
ischemic stroke.
(Supported by FCT/COMPETE/QREN/FEDER; PTDC/SAUNMC/120144/2010 and SFRH/BD/51967/2012)

P024

Loss of DJ-1 protein stability and cytoprotective function
by Parkinson’s disease-associated proline-158 deletion
1

Notes:

2

Emmy Rannikko , Louise Buur Vesterager ,
Jafar HA Shaik3, Stephanie Weber1, Karina Fog2,
PH Jensen3 and Philipp Kahle1
1
University of Tübingen, Tübingen, Germany
2
H. Lundbeck A/S, Valby, Denmark
3
University of Aarhus, Århus, Denmark
Mutations in the PARK7 gene, which codes for the DJ-1 protein, are
rare causes of early onset recessive Parkinson’s disease (PD). DJ-1 is
a cytoprotective protein that protects the cells against oxidative stress.
The most severe PD associated DJ-1 mutants decrease the protein
stability, eliminating DJ-1 from the cells. We have investigated three
novel PD mutants, viz. the A179T and A107P point mutants and the
point deletion P158Δ. DJ‑1A179T did not show any structural or functional
behavior different than DJ-1wt. In contrast, DJ‑1P158Δ and DJ-1A107P
showed decreased protein steady-state levels, decreased dimerization ability and abnormal binding behavior towards apoptosis signal
regulating kinase 1 (ASK1). In addition, DJ-1P158Δ showed decreased
ability to inhibit the nuclear translocation of the death‑associated
protein Daxx, a down-stream event after ASK1 activation.
Multiple system atrophy patients have tubulin polymerization-promoting
protein p25α positive oligodendroglial cytoplasmic α‑synuclein
inclusions. Since DJ-1 has also been shown to be highly expressed
in these cells, we examined a human α-synuclein overexpressing
rat oligodendroglial cell model. These cells show a p25α‑induced
cytotoxicity response that is characterized by microtubule retraction.
Interestingly when DJ-1wt, but not DJ-1P158Δ, was co-overexpressed
with p25α in these cells significantly less microtubule retraction could
be detected. This proposes a cell protective role for DJ-1 in multiple
system atrophy.
In conclusion, the DJ-1P158Δ and DJ-1A107P mutants may contribute
to neurodegeneration by protein destabilization and hence loss of
DJ-1 functions.
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The effects of a sub-lethal neurite inhibitory concentration of chlorpyrifos and chlorpyrifos oxon on cytoskeletal
proteins in differentiating mouse N2a neuroblastoma cells
Ramya A. Sindi1,2, Chris Lloyd Mills1, Wayne Harris1
and Alan J. Hargreaves1
1
Nottingham Trent University, Nottingham, UK
2
Umm AlQura University, Makkah, Saudi Arabia.

Notes:

The organophosphate insecticide chlorpyrifos (CPF) and its
metabolite CPF-oxon can cause neurodegenerative effects
in animals and humans. Previous studies showed that, at a
sub-lethal concentration of 3μM, both agents inhibited neurite
outgrowth in differentiating mouse N2a neuroblastoma cells. The
aim of this work was to relate these neurotoxic effects to the
levels of expression and activities of cytoskeletal proteins and
cell signalling pathway. N2a cells were induced to differentiate
for 20h prior being exposed to CPF or CPO for 4 or 8h. Treated
cells stained by CFSE showed clear reductions compared to
the control in the total number of axon-like processes and small
extensions. Western blotting analysis revealed reduced levels
of reactivity of N2a lysates with anti-phosphorylated neurofilament heavy chain antibodies following 8h treatment with both
compounds but no effect on anti-total NFH or anti-tubulin.
Moreover, neither compound affected the activation status of
extracellular signal-regulated protein kinase ERK 1/2, which
is important in neurite outgrowth and phosphorylation of NFH.
However, a significant increase was observed in the level of
phosphatase activity in lysates from cells treated with both toxins
for 8h, which could account for the observed effect on NFH
phosphorylation. Neurofilament disruption was also observed in
treated cells stained by indirect immunofluorescence following
8h exposure, while the microtubule network was apparently
unaffected. These data together indicate the ability of CPO and
CPF to induce neurotoxic effects in pre-differentiated N2a cells.

P026

Poster withdrawn
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P027

Development and characterization of a novel in vivo
model of tau propagation

Notes:

Zeshan Ahmed1, Jane Cooper1, Tracey K Murray1,
Emily McNaughton1, Katya Garn1, Hannah Clarke1,
Mark A Ward1, Samira Parhizkar1, Samuel J Jackson1,
Annalisa Cavallini1, Isabelle Lavenir2, Suchira Bose1,
Michel Goedert2, Michael Hutton1 and Michael J. O’Neill1
1
Eli Lilly and Company Ltd, Windlesham, Surrey, UK
2
MRC Laboratory of Molecular Biology, Cambridge, UK
Background: Tau is a microtubule-associated protein involved in the
stabilisation of microtubules. Normally, tau is soluble and localised to
neuronal axons, where its phosphorylation state regulates its function. In
neurodegenerative disorders such as Alzheimer’s disease, tau becomes
hyperphosphorylated and forms insoluble, filamentous, intracellular
aggregates; termed neurofibrillary tangles. A number of studies have
demonstrated that tau aggregates have ‘prion-like’ properties which allow
them to seed further tau aggregation and spread to neighbouring cells or
brain regions. This process is referred to as ‘tau propagation’ and might
explain the stereotypic progression of tau pathology in Alzheimer’s disease.
Methods: In this study, we report a novel in vivo model of tau propagation using young asymptomatic P301S transgenic mice that underwent
unilateral hippocampal infusions containing brain extracts from older
clinically impaired P301S mice. Detailed neuropathological examination
was conducted in these mice (and controls) to investigate the presence
and distribution of tau pathology over-time. Results: Infusion-related tau
pathology was induced rapidly (within 2 weeks) in the hippocampus of this
model and increased in a stereotypic and progressive fashion. Within 1
month, robust Gallyas-positive tangles and evidence of contralateral spread
were observed. Tau biochemistry was consistent with neuropathological
findings, showing induction and spread of tau pathology. Conclusions: The
rapid and robust tau propagation phenotype in our model can be utilised
to unravel the molecular mechanism of tau propagation, but also develop
much needed intervention and prevention strategies for tau-associated
neurodegenerative diseases.

P028

Enteric nervous system in experimental inflammatory
bowel disease (IBD)
1

Notes:

2

P. Giannogonas , Stamatis Theoharis ,
Ioannis Charalampopoulos3, Achilleas Gravanis3
and Katia Karalis1
1
Biomedical Research Foundation of the Academy of Athens,
Athens, Greece
2
Athens University Medical School, Athens, Greece
3
Pharmacology Department, Medical School, University of
Crete, Heraklion Crete, Greece
The gastrointestinal tract is richly innervated by an intrinsic enteric
nervous system (ENS). Our aim was to characterize the role of the
ENS in the development of experimental IBD due to innate immune
activation. We assessed the role of ENS throughout the progress
of a well established model of experimental IBD, the DSS-induced
colitis. Our data show reduced protein levels of betaIII – tubulin, a
neuron specific cytoskeletal protein, and synaptophysin, a major
synaptic vesicle protein, following DSS treatment. To understand the
specific role of ENS, we induced “pharmacological hyperinnervetion”
at different timepoints of the disease. Co-administration of a synthetic
neurosteroid (BNN93, DHEA analog), shown to act as neuroprotective agent in the CNS, worsened the acute inflammatory response
and increased the expression of proinflammatory cytokines. Then,
we subjected mice to the chronic, remission-relapsing disease model
and administered BNN27 for 5 consecutive days in each treatment
cycle for 1, 2 and 4 cycles. Histological analysis of affected tissues
revealed active inflammatory response characterized by increased
proliferation of epithelial cells, angiogenesis and fibrosis. In contrast,
repeated co-administration had beneficial effects as shown by
reduced inflammation and increased tissue regeneration compared
to control DSS-treated mice. These findings suggest the intriguing
hypothesis that in colitis, disruption of the function of ENS may
be part of the resolution of inflammation supporting repair of the
epithelial barrier via mechanisms that remain to be elucidated.
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Apoptotic dysregulation of D-serine dynamics
Goren Kolodney, Inna Radzishevsky
and Herman Wolosker
Technion-Israel Institute of Technology, Haifa, Israel

Notes:

D-Serine is a physiological coagonist at N-methyl D-aspartate
receptors (NMDARs) and essential for neurotransmission,
synaptic plasticity and behavior. D-Serine also mediates
NMDAR-mediated neurotoxicity, suggesting that it plays a role
in neurodegeneration. Synthesis of D-serine is carried out by
the enzyme serine racemase (SR), which directly converts L- to
D-serine. Despite the plethora of roles attributed to D-serine,
little is known about its regulation in physiological and pathological conditions. We found that SR undergoes nucleocytoplasmic
shuttling in primary cell cultures, and this process is dysregulated
during neuronal apoptosis. Apoptotic stimuli promote nuclear SR
accumulation along with the nuclear translocation of GAPDH and
SIAH proteins. Likewise, mutation in putative SR nuclear export
signals promotes SR nuclear accumulation and its depletion
from the cytosol. Nuclear SR appears to be strongly bound to
the nuclear cytoskeleton, this association seems to render SR
inactive towards D-serine synthesis. This process provides a
novel feedback inhibition mechanism that might prevent NMDAR
over-activation in nearby synapses by curbing D-serine synthesis.

P030

Modulation of reelin expression and endogenous neurogenesis during trimethyltin-induced hippocampal degeneration
in developing rats
Amelia Toesca, Valentina Corvino,
Maria Concetta Geloso and Fabrizio Michetti
Università Cattolica del Sacro Cuore, Roma, Italy

Notes:

Trimethyltin (TMT) is a neurotoxicant inducing in rats selective
neuronal death, mainly localised in hippocampal regions. Reelin is
an extracellular matrix glycoprotein essential for the radial migration
of cortical neurons during development and for the integration
of dentate granular cell progenitors. In the hippocampus, reelin
modulates the synaptic plasticity, its expression being down-regulated as brain maturation is completed (reviews 1-3). We analyzed
the expression of reelin, and the modulation of neurogenesis, in
the postnatal rat hippocampus during TMT-induced neurodegeneration. BrdU-analysis indicated an enhancement of hippocampal
neurogenesis in the subgranular zone of TMT-treated rats (P21 and
P28), the newly generated cells differentiating essentially towards
neurons. Immunohistochemistry and Real-time PCR revealed that
reelin expression remained almost unmodified in treated rats, while
a time-dependent down-regulation in the hippocampus of control
rats was observed, as expected. Quantitative analysis of reelin-IR
cells evidenced, in treated animals, a persistent reelin expression
in the stratum lacunosum moleculare of Cornu Ammonis and in the
molecular layer of Dentate Gyrus. Thus TMT treatment enhances
endogenous neurogenesis and prevents the physiological developmental decrease of reelin. These results hint at the possibility that
both phoenomena, in an integrated or distinct manner, might play a
role in the tissue response to brain injury.
1.Geloso MC, Corvino V, Michetti F, Neurochem Int 2011, 58:729-38
2.Corvino V, marchese E, Michetti F, Geloso MC, Neurochem Res
2013 38:240-53
3.Frotscher M, Trends Neurosci, 2010, 33:407–14
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P031

Metabolic alterations in amyotrophic lateral sclerosis: the
involvement of AMP-activated kinase
Anthony Sternotte1, Caroline Ingelbrech1,
Maxime Vergouts2, Amélie Dumont1,
Ronald Deumens1, Stéphanie Goursaud1
and Emmanuel Hermans1
1
Catholic University of Louvain (UCL), Brussels, Belgium
2
Institute of Neurosciences, Brussel, Belgium

Notes:

An increasing number of experimental studies highlight the implication of mitochondrial dysfunction in the onset and/or progression
of several neurodegenerative diseases. Indeed, ATP depletion is
known to be particularly critical for neurons, astrocytes and muscles
cells due to their large requirement for energy generated by aerobic
metabolism. The AMP-activated protein kinase (AMPK) ensures the
maintenance of cellular energy homeostasis and thus negatively
regulates ATP-consuming processes. As a protective mechanism,
one may hypothesize that cells undergoing ATP depletion will show
functional adaptation, even though they could conserve theses
functions by producing ATP via glycolysis. Therefore, our research
project aims at studying the implication of this enzyme in the progression of amyotrophic lateral sclerosis (ALS), a disease for which
mitochondrial dysfunction is well documented. We developed a
double transgenic mice model combining the expression of the ALS
related mutation (hSOD1G93A) and lacking AMPK. While we did not
detect any difference in the lifespan of AMPK-/-/hSOD1G93A mice as
compared to AMPK+/+/hSOD1G93A mice, we observed substantial
alterations in the progression of the disease by analysis of the gait
(catwalk). This method revealed that the onset was delayed by
up to 30 days. Further studies will validate the relevance to study
AMPK as a potential therapeutic target and will determine if partial
inhibition of this enzyme may contribute to slow down or delay the
onset of ALS or other neurodegenerative diseases involving mitochondrial dysfunction.

P032

Glucocerebrosidase activities and Parkinsonism
Derek G Burke, Ashok Vellodi and Simon Heales
Great Ormond Street Hospital for Children NHS
Foundation Trust, London, UK

Notes:

OBJECTIVE
Homozygotes and heterozygotes for Gaucher disease (GBA1
deficiency) have an increased risk of developing Parkinson’s
disease (PD). The pathogenic mechanisms involved are not
known and the contribution of other biochemical factors are not
documented. Here, we have assessed leucocyte GBA1 activity in
Parkinsonian patients and considered whether there is potential
for compensation in the form of up regulation of a non lysosomal
b-glucosidase (GBA2).
METHODS
GBA1 was measured in leucocytes from adult patients being
investigated for PD. Leucocyte GBA2 activity was also assessed in
individuals with normal, heterozygote and affected levels of GBA1.
RESULTS
GBA1 was in the heterozygote range in 29 % of the PD population.
62% were in the overlap range between heterozygote and
unaffected status. Two patients in this group had the E326K
mutation. GBA2 leucocyte activity was significantly elevated in
38% of GD patients. No difference in GBA2 activity was apparent
between control and carrier groups. 9.5% of those tested had
undetectable GBA2 levels.
CONCLUSION
GBA1 activity is decreased in a proportion of PD patients and
supports genetic findings. Patients in the heterozygote/normal
overlap range should not be excluded from mutation analysis.
The finding that GBA2 activity is increased in some GD raises the
possibility of a compensatory/disease modifying factor. Currently,
we are developing a dried blood spot based assay for GBA1 and
GBA2 activities, i.e. to enable rapid screening of patient groups.
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Effect of Aβ1-42 antibody–antigen complexes on viability of
neuronal–glial cell cultures
Silvija Jankeviciute, Ramune Morkuniene,
Paulius Cizas and Vilmante Borutaite
Lithuanian University of Health Sciences (LSMU), Institute
of Neuroscience, Kaunas, Lithuania

Notes:

One of the main hypothesis on Alzheimer‘s disease pathogenesis
suggests that the deposition of the pathogenic Aβ oligomers in
the brain plays the central role in disease pathology that causes
the neuronal degeneration. The treatment methods which are
based on immunization using antibodies against Aβ1-42 peptide,
are still considered as one of the most effective and promising
treatments for Alzheimer’s disease, however, the toxic effects
of anti-Aβ1-42 antibodies remains unclear. The aim of this study:
to investigate effects of immune complexes of anti-Aβ1-42/ Aβ1-42
on viability of mixed neuronal–glial cell culture. We show that
24 hours incubation of cells with multimeric immune complexes
formed by Aβ1-42 and the specific monoclonal antibodies (#11E12)
significantly increased the number of microglial cells and reduced
the number of viable neurons in mixed cell cultures. Moreover,
complexes of other multimeric complexes of antibodies–antigens
(raised against oligomeric virus-like particles) significantly
reduced the number of viable neurons. In contrast, all complexes
of F(ab‘)2 fragments of antibodies and their antigens (lacking Fc
domain) had no effect on neuronal viability or glial proliferation.
Summing up, multimeric antibody–antigen complexes cause
neurotoxic effect on neuronal–glial cultures, which depend on
activation of Fc receptors in microglial cells.

P034

Extramitochondrial oxidative phosphorylation in myelin
sheath: reactive oxygen species production and axonal
degeneration in demyelinating diseases
Martina Bartolucci1, Paola Cuccarolo2, Paolo Degan2,
Chiara Scanarotti1, Daniela Calzia1, Alessandro Morelli1,
Isabella Panfoli1 and Silvia Ravera1
1
University of Genova, GENOVA, Italy
2
Molecular Mutagenesis & DNA repair U.O., IRCCS AOU
San Martino – IST, CBA, Genova, Italy

Notes:

Myelin has been historically considered an insulating sheath surrounding axons to augment the speed of neuronal conduction.
However, the fact that in demyelinating diseases, like Multiple
Sclerosis (MS), the loss of myelin causes not only a slowdown
of nerve impulses, but also a progressive axons degeneration,
suggests that myelin plays a specific trophic role. The hypothesis
rises that axonal degeneration occurs due to an energetic
imbalance. Recently in vesicles of isolated myelin we reported
the whole functional electron transport chain and ATP synthase.
Moreover, oxidative phosphorylation activity decreases in MS
plaques proportionally to the severity of the lesions. A respiratory
chain dysfunction could both depend on and cause the production
of reactive oxygen species that, in damaging the membrane, may
lead to a further loss of the sheath. By both biochemical and cytofluorimetric analysis we observed the effect of oxidative stress on
oxygen consuption and ATP production in isolated myelin vesicles
(IMV). This was possible because IMV react to typical mitochondrial fluorescent probes as JC1 or DHR and, due to their size, are
visible to the cytofluorimeter. We also observed how some antioxidant such as Curcumin, Resveratrol and Ascorbate could interfere
in the damaging process. Results may give a new input to the
understanding of the correlation between myelin loss and axonal
degeneration, clarifying the neuro-trophic role of myelin, as well as
the etiophatogenesis of demyelinating diseases.
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P035

Development and characterization of cell-based models of
tau aggregation and propagation

Notes:

Suchira Bose1, Annalisa Cavallini1, Samuel Jackson1,
Josep Monserrat-Sanchez1, Alessia Landi1, Tracey K Murray1,
Gabriella Befi1, Benjamin Falcon2, Luanda Barnham1,
Sarah Glover1, Philip Szekeres1, Adrian Isaacs3,
Michel Goedert4, Michael O’Neill1 and Michael Hutton1
1
Eli Lilly and Company Ltd, Windlesham, UK
2
MRC Laboratory of Molecular Biology, Cambridge, UK
3
UCL Institue of Neurology, London, UK
4
University of Cambridge, Cambridge, UK
Current literature suggests that extracellular tau aggregates may
directly transmit a misfolded conformation to cytosolic soluble tau by
entering the cells and interacting with endogenous tau in a nucleationdependent seeding mechanism which is then passed on intercellularly.
The mechanism by which intercellular tau pathology spreads is not well
understood. We have developed a cellular system that recapitulates some
key features of tauopathies, providing a useful means to study the cause
and consequences of tau aggregation, dissect the nature of the seed
competent tau species, uptake and propagation.
Native tau fractions extracted from TgP301S mice were used to trigger
aggregation in HEK T-rex P310S tau inducible cells. Immunofluorescence
and biochemical methods were applied to study soluble and insoluble
fractions derived from cells following propagation. Cell to cell transmission
was studied in co-culture experiments.
Our data shows that exogenous aggregates composed of sarkosyl
insoluble FTDP17-causing P310S tau efficiently enter cells and trigger the
self-perpetuating aggregation of the endogenous protein, resulting in the
time-dependent accumulation of large amounts of insoluble tau fibrils.
Modulation of tau seed uptake by temperature and pharmacological
treatment suggests that fibril entry is mediated by endocytosis. Sucrose
gradient fractionation and immunodepletion of selective tau epitopes from
TgP301S mice suggest that these species can be characterised by the
presence of epitopes associated with pathological changes in tau.

P036

From waste products to neurotransmitters: the evolution of
acetylcholine and GABA
Keith D Harris and Amotz Zahavi
Tel Aviv University, Tel Aviv, Israel

Notes:

The evolution of any signaling system presents a logical
problem: before both the signaler and the receiver have
evolved the complementary parts of the system, the system
cannot function. We suggest that signal molecules originate
as secondary metabolites that are secreted from a cell as a
consequence of a particular metabolic change. Of the secreted
chemicals, the chemical which is most noxious is the most
suitable to function as a signal, as neighboring cells are more
likely to respond to the presence of a more harmful chemical.
We will discuss our application of this model to acetylcholine and
gamma-aminobutyric acid (GABA), neurotransmitters that are
also paracrine signals. Acetylcholine is secreted in response to
Ca2+ influx and functions as a paracrine signal that coordinates
Ca2+ mediated cell motor activities. GABA is secreted when
Krebs cycle activity ceases, and functions as a paracrine signal
that inhibits secretion and differentiation. We will also discuss
how this model could apply to glutamate, and the possible direct
damage glutamate could cause in the presence of oxygen.
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Mechanisms implicated in anxiolytic-like effect of guaninebased purines (GBPs) in rats
Roberto Farina Almeida, Daniel Diniz Comasseto,
Denise Barbosa Ramos, Gisele Hansel,
Eduardo Rigon Zimmer, Diogo Onofre Souza
and Marcelo Ganzella
UFRGS, Porto Alegre, Brazil

Notes:

Development of novel compounds with anxiolytic properties has
high priority in psychiatry research. The modulations of brain
glutamatergic and/or adenosinergic functions have potential
to treat anxiety symptoms. Recently, it was showed on in vitro
experiments that guanosine modulates astrocytes function by:
(1) stimulating glutamate uptake; or (2) enhanced adenosine
release. Here, we aimed to explore the potential anxiolytic effect
of GBPs and evaluate the involvement of the adenosinergic and
glutamatergic systems in these effects. Our results showed that
intraperitoneal treatment with guanosine, GMP and diazepam
induces a similar anxiolytic-like effect on EPM task. The animals
that received only GMP or diazepam, presented an increase on
guanosine CSF levels one hour after injection, while adenosine
concentrations are increased in all groups compared to control
group. Additionally, a pretreatment with caffeine abolishes
guanosine anxiolytic-like effect. Moreover, guanosine treatment
decrease CSF glutamate levels and caffeine pretreatment
partially blocked this reduction. However, no differences were
observed on hippocampal, pre frontal cortex and amygdala
glutamate uptake one hour after guanosine treatment. Taken
all our results together, we can suggest that there is a crosslink
between cerebral guanosine and adenosine levels which may
influence the glutamatergic system and consequently anxiety
related behavior. Furthermore, adenosine receptors (a1) may be
the molecular target partially involved in the anxiolytic-like effects
of guanosine.

P038

Study of the role of caspase-3 in development of neuronal
plasticity in rat brain
Igor Zhuravin, Nadezhda Dubrovskaya,
Darya Kozlova, Dmitri Vasilev, Ekaterina Kochkina,
Svetlana Plesneva, Natalia Tumanova, Olga Alekseeva
and Natalia Nalivaeva
I.M. Sechenov Institute of Evolutionary Physiology and
Biochemistry RAS, Saint-Petersburg, Russian Federation

Notes:

Caspases are well known to participate in various cellular processes
underlying normal cell functioning and apoptosis. Increased caspase
activity in pre- and postsynaptic terminals leads to proteolysis of
synapse-associated proteins including cytoskeleton and receptors
which results in disruption of synaptic activity. Inhibition of caspases
is considered as a tool for prevention and compensation of various
synaptic pathologies. We have found that prenatal hypoxia (Е14;
О2 7%; 3 h) leads to an increased number of caspase-3-positive
neurones and enhanced activity of this enzyme in the neocortex and
hippocampus in the period of intensive synaptogenesis (Р20-30)
compared to controls. Subsequently, in later life (Р30-90) these
animals demonstrated reduced number of synaptopodin-positive
dendritic spines in these brain areas accompanied by disruption
of short-term memory. Single i.v. injection of caspase-3 inhibitors
(Z-DEVD-FMK 3nmole/4mkl or Ac-DEVD-OPh 15nmole/4mkl) to
hypoxic rats on Р18-25 led to a decrease of caspase-3 activity
which resulted in restoration of brain functioning. However, similar
injections of inhibitors to normal rats led to an increased activity of
caspase-3 which might have a compensatory physiological response
of cellular systems regulating this enzyme. The data obtained
suggest involvement of caspase-3 in normal development of the
brain which is disrupted by prenatal stress and indicate an important
role of this enzyme in neuronal plasticity. Supported in part by RFBR
(grants 13-04-00388, 12-04-32281), Program of RAS “Fundamental
Sciences to Medicine”, MRC UK, ARUK.
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P039

Roles for galectins in astrogliosis
Cecilia Cederfur1, Tine Tingleff1, Chew Ling Lau1,
Ulf J. Nilsson2 and Philip Beart1
1
University of Melbourne, Melbourne, Australia
2
Lund University, Lund, Sweden

Notes:

Astrocytes become reactive in the brain’s inflammatory response
during injury. From the perspective of neuronal survival both bad
and good components have been described. The nature, extent
and time-course of astrogliosis vary according to brain injury.
Since astrocytes adapt their biology to micro-environmental
conditions there are opportunities to manipulate this response.
Previously our laboratory showed that pharmacological manipulations can be used to produce a pro-survival astrocytic phenotype
including changes in galectin expression. In this study we further
investigated the role of galectins in astrogliosis. Primary astrocytic
cultures from postnatal day 1.5 C57BL6 mice were established
(Lau et al., Br J Pharmacol 163: 533, 2011) and at 10 div were
seeded directly on glass coverslips, 24- or 96-well plates (all
2x104 cells/ml). Cells were assessed by functional and morphological procedures after additional 12 div, at zero, 6 and 24 h
after treatment with hydrogen peroxide (600mM) or after 72h
following LPS treatment (1μg/ml ) in the presence or absence of
the galectin inhibitor TD139 (Mackinnon et al, Am J Respir Crit
Care Med 185: 537, 2011). Microscopy revealed that morphological changes occurred, involving galectins and GFAP, in cells
treated with hydrogen peroxide and that the pattern of expression
of galectin-1 increased. Astrocytes treated with LPS exhibited
altered patterns of GFAP immunolabelling and elevated numbers
of processes, increased expression of Gal-1 and increased
L-glutamate uptake. The galectin inhibitor TD139 reversed these
LPS-induced signs of astroglial reactivity. These findings support
a growing body of evidence that galectins play important roles in
astrogliosis.

P040

The molecular mechanism of valproic acid in
seizure control
Pishan Chang1, Matthew Walker2 and
Robin SB Williams1
1
School of Biological Sciences, Royal Holloway University
of London, Egham, UK
2
Institute of Neurology, University College London,
London, UK

Notes:

Valproic acid is the most highly prescribed epilepsy treatment
worldwide, and despite being intensively studied for over 50
years, its molecular mechanism in seizure control has remained
unclear. Understanding this mechanism, and developing better
treatments is essential for improving the health of the estimated
50 million people worldwide with epilepsy, where one third of
individuals diagnosed with the disorder do not respond to current
epilepsy treatments. Here we unveil the molecular mechanism
for valproic acid for this indication. Using a combination of simple
(non-animal) biomedical model, rat in vitro (hippocampal primary
neurons in culture), ex vivo (entorhinal cortex-hippocampus
slices), and in vivo seizure models, we have identified the
molecular mechanism by which valproic acid blocks seizure
progression. These studies have also enabled the identification
of a new family of highly active seizure control treatments, with
improved potency and reduced side effect profile compared to
valproic acid. These compounds provide a novel explanation for
the efficacy of the medium chain triglyceride (MCT) ketogenic
diet, used in the treatment of drug-resistant seizures in children.
These discoveries will have significant impact on our understanding of epilepsy and other neurological conditions that are currently
treated by valproic acid.
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P041

Caveolin-1 alters the amyloidogenic processing of amyloid
precursor protein
Rhian S Thomas and Emma Jane Kidd
Cardiff University, Cardiff, UK

Notes:

Introduction: The ‘Amyloid Hypothesis’ suggests that the
build-up of amyloid-beta (Aβ) is a primary causal event in
Alzheimer’s disease. Aβ is cleaved from amyloid precursor
protein (APP) by the β- and γ-secretases, all of which have been
identified in lipid raft-regions of the plasma membrane. Caveolae
are specialised forms of lipid rafts, enriched with caveolin
proteins, that form invaginations of the plasma membrane and are
involved with endocytosis. Three forms of caveolin proteins have
been identified. We examined whether expression of the most
ubiquitous protein-type, caveolin-1, could affect the processing of
APP into Aβ.
Methods: Levels of caveolin-1 in astrocytoma cells were depleted
by siRNA or over-expressed by delivering constructs carrying the
myc-tagged caveolin-1 gene to these cells. Cells were lysed and
media collected to measure intra- and extracellular protein levels
of lipid raft proteins, APP and APP metabolites including Aβ.
Results: Caveolin-1 levels were depleted approximately 90% by
siRNA. APP levels were unaffected, however, expression levels
of Aβ were significantly increased after caveolin-1 levels were
reduced by siRNA. Conversely, after over-expression of caveolin1, APP levels were significantly reduced and expression levels of
Aβ were unchanged.
Conclusion: These results suggest that at normal physiological levels, caveolin-1 has a regulatory effect on Aβ. Potential
mechanisms for these results are discussed. These data suggest
that the caveolin proteins may provide novel therapeutic targets
for this disease.

P042

Dynamics of the families of neuronal proteins GAP-43 and
BASP1 during embryogenesis and postnatal development
1

Notes:

1

Mark I. Mosevitsky , Ekaterina Kropotova
and Boris Klementiev2
1
Petersburg Nuclear Physics Institute, Gatchina,
Russian Federation
2
University of Copenhagen, Copenhagen, Denmark
GAP-43 and N-terminally myrustoylated BASP1 are prominent
presynaptic proteins involved in learning and memory formation.
Knock-out experiments have demonstrated their vital necessity.
Researchers usually ignore the presence in neurons along with the
whole GAP-43 and BASP1 molecules their fragments.
GAP-43 is accompanied by C-end fragment (GAP-43-3) lacking
of about 40 N-terminal residues. It was shown that GAP-43-3 is
formed by calcium activated protease m-calpain. It cleaves GAP-43
near Ser41. Interestingly, GAP-43-3 acts as inhibitor of its “creator”
m-calpain. In this study, we show that during rat embryogenesis
and first 3-5 postnatal days, when neuronal nets are formed,
GAP-43-3 predominates over GAP-43. After10-th day after birth,
when most synaptic contacts were established, GAP-43 becomes
dominant. This GAP-43 dynamics during development may be
caused by programmed changes in calcium supply and therefore in
m-calpain activity.
BASP1 is accompanied by six N-end myristoylated fragments
(BNEMF-a – BNEMF-f), which differ only in length. During embryogenesis the amount of BASP1 grows slowly, but after birth it
rapidly increases. BNEMFs appear during embryogenesis. Each of
them appears at a certain stage and increases with characteristic
dynamics. This diversity complicates the problem of their formation.
Establishment of C-terminal amino acids in BNEMFs will be helpful
in the search of true mechanisms of their formation (programmed
mRNA editing, specific proteolysis etc). This study is underway.
Grant 12-04-00505-a from Russian Foundation for Basic Research
to M. Mosevitsky.
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P043

Improvement of behavioral deficits and tau phosphorylation by NAP (davunetide) in the Thy1-aSyn model of
Parkinson’s disease

Notes:

Iddo Magen1, Regina Ostritsky1, Franziska Richter2,
Chunni Zhu2, Sheila Fleming2, Vincent Lemesre2,
Alistair Stewart3, Bruce Morimoto3, Illana Gozes1
and Marie-Francoise Chesselet2
1
Tel Aviv University, Tel Aviv, Israel, 2UCLA, Los Angeles,
USA, 3Allon Therapeutics Inc., Vancouver, Canada
Alpha synuclein is a major risk gene for Parkinson’s disease (PD)
and the microtubule-associated protein tau is another one. A pilot
study has previously shown that intranasal application of the microtubule protecting 8-amino acid peptide NAP (2μg/mouse/day/2
months) improved challenging beam performance at 2-3 months of
age, and decreased alpha-synuclein aggregation in the substantia
nigra of mice over-expressing human alpha-synuclein (Thy1-aSyn
mice), a genetic model of pre-manifest PD (Fleming et al. 2011).
Here, analyzing two doses in a 6 months application period starting
at one month of age, we show that 5.5-6 months of treatment with
2μg/mouse/day (5 days a week) NAP significantly reduced hyperactivity and olfactory deficits in the Thy1-aSyn mice, and decreased
Phospho-tau levels in the midbrain. While 2μg NAP treatment did not
affect alpha-synuclein positive aggregates, 15μg NAP increased the
number and surface area of proteinase-K resistant alpha-synuclein
positive aggregates in the substantia nigra and shifted the distribution of aggregates to larger-sized aggregates in the ventrolateral and
ventromedial substantia nigra. These data show that chronic administration of NAP at early disease stage can improve biochemical and
behavioral outcomes in Thy1-aSyn mice, a model which recapitulates
multiple aspects of PD. The current results provide further support for
clinical development of neuroprotective/microtubule targeting drugs in
PD, with NAP as a prototype.
Support: Michael J Fox Foundation, PHS P50NS38367.
Disclosure: MFC and IM received honoraria and/or travel reimbursement from MJFF.

P044

Neuronal D-serine and glycine release through Asc-1
transporter regulates NMDAR-dependent synaptic activity
1

1

Notes:

1

Dina Rosenberg , Samar Atrul , Adi Chen Segal ,
Goren Kolodney1, Inna Radzishevsky1, Veronika Foltin1,
Hisashi Mori2, Jean-Marie Billard3 and Herman Wolosker1
1
Technion-Israel Institute of Technology, Haifa, Israel
2
University of Toyama, Toyama, Japan
3
INSERM U894, Paris, France
D-Serine and glycine are co-agonists of NMDA receptors (NMDAR),
but their relative contributions are unclear. D-Serine was thought
to originate from astrocytes, but recent studies show a preferential
neuronal localization of the D-serine biosynthetic enzyme. We have
previously shown that neuronal D-serine is released through alanineserine-cysteine transporter-1 (Asc-1) but the physiological importance
of this pathway was not evaluated. We now report that the Asc-1
mediates release of both D-serine and glycine, and this modulates
NMDAR activity. D-isoleucine (D-ile) was found to specifically
enhance Asc-1 antiporter activity in primary cultures and hippocampal slices. We show that D-ile enhances the long-term potentiation
(LTP) at hippocampus by stimulating D-serine release. D-Ile effects
are abolished by depleting D-serine or by employing serine racemase
knockout (SR-KO) mice, confirming its specificity and supporting the
notion that LTP depends mostly on D-serine. Although enzymatic
depletion of D-serine also drastically decreases the isolated NMDAR
synaptic potentials, these responses are still enhanced by D-ile.
Furthermore, the NMDAR synaptic potentials are preserved in adult
SR-KO mice and can be enhanced by D-ile, indicating that glycine
overlaps with D-serine at synaptic NMDARs. Altogether, our results
disclose a novel role of Asc-1 in regulating NMDAR-dependent
synaptic activity by mediating concurrent non-vesicular release of
D-serine and glycine. Our data also highlight an important role of
neuron-derived D-serine and glycine, and indicates that astrocytic
D-serine is not the sole responsible for activating synaptic NMDARs.
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P045

Direct assessment of metabolic fluxes in intact primary
neurones reveals a robust pentose-phosphate pathway
activity dynamically coupled with glycolysis
Patricia Rodriguez-Rodriguez, Emilio Fernandez
and Juan P Bolaños
University of Salamanca-CSIC, Salamanca, Spain

Notes:

Neurotransmission is a highly energy-demanding process requiring
continuous supply of glucose and oxygen to the brain. Data from
our group demonstrated that, intriguingly, the rate of glycolysis in
neurones is about one-fourth of that in astrocytes. Glycolytic rate in
neurones almost relies on the activity of 6-phosphofructo-1-kinase
(PFK1), which is positively regulated by fructose-2,6-bisphosphate
(F26BP). Our data also revealed that the only enzyme responsible
for F26BP biosynthesis in neurones, 6-phosphofructo-2-kinase/
fructose-2,6-bisphosphatase-3 (PFKFB3), is very unstable due
to ubiquitination by the anaphase-promoting complex/cyclosomeCdh1 (APC/C-Cdh1), followed by proteosomal degradation. In
astrocytes, however, PFKFB3 is highly abundant due to their low
APC/C-Cdh1 activity. Here, using radiolabelled glucose to assess
metabolic fluxes in intact primary rat cortical neurones in culture,
we reveal that the rate of glucose consumption is a highly dynamic
process. We further show that the rate of glycolysis is tightly
coupled with that of the pentose-phosphate pathway (PPP), an
essential metabolic route necessary for NADPH and glutathione
regeneration. By quantitatively assessing these metabolic fluxes in
the presence or absence of specific pharmacological tools, we also
found that a considerably proportion of glucose entering neurones
is oxidized through the PPP, in which glucose-6-phosphate is
re-cycled from fructose-6-phosphate at the expense of the high
phosphoglucose isomerase (PGI) activity present in these cells.
These results support the challenging notion that, by being oxidized
through the PPP, glucose is a key metabolic precursor for the
maintenance of the antioxidant status of neurones.

P046

NAP (davunetide) modifies disease progression in a
mouse model of ALS: brain and spinal cord protection
Yan Jouroukhin1, Regina Ostritsky1, Yaniv Assaf1,
Galit Pelled2, Eliezer Giladi1 and Illana Gozes1
1
Tel Aviv University, Tel Aviv, Israel
2
Johns Hopkins University School of Medicine,
Baltimore, USA

Notes:

To evaluate the impact of the microtubule (MT) interacting drug
candidate NAP (davuentide) on axonal transport and to translate
it to neuroprotection, the SOD1-G93A mouse model for ALS was
used. Manganese-enhanced magnetic resonance imaging (MRI),
estimating axonal transport rates, revealed a significant reduction
of the anterograde transport in the ALS mice compared to healthy
controls. Acute NAP treatment normalized axonal transport rates in
the ALS model. Tau hyperphosphorylation, associated with defective
axonal transport, was discovered in the brains of the ALS mice and
was significantly reduced by chronic NAP treatment. MT disassembly by colchicine resulted in significant reduction in axonal transport
that was reversed by NAP treatment, suggestive of MT stabilization.
Chronic NAP treatment protected spinal cord motor neurons, reducing
SOD1 aggregation and astrogliosis. Sequential MRI measurements,
correlating brain structure with disease progression, revealed damage
to the ventral tegmental area (VTA), indicative of impairments to
the dopaminergic pathways relative to healthy controls. Daily NAP
treatment, initiated close to disease onset, delayed degeneration of
motor nuclei as was apparent at day 90-100 and further protected the
VTA throughout life, correlating the VTA with longevity. Overall, NAP
treatment, while protecting the VTA, prolonged life span in the ALS
mice (Neurobiology of Disease, in press).
Support: Levie-Edersheim-Gitter, AMN, IsrALS, Prize4life, Canadian
Friends of Tel Aviv University, Allon Therapeutics (IG, Director),
Strauss Center, Sackler Center, ISF, Adams Super Center, Gildor
Chair, Elton Laboratory.
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P047

Evidences of dysfunction in lipid metabolism in
neurodegenerative diseases
Valerio Leoni and Claudio Caccia
Foundation IRCCS Neurologic Insitute “C. Besta”,
Milan, Italy

Notes:

Brain cholesterol is involved in cell membrane structure, synaptogenesis and membrane trafficking . Impairment of its metabolism were
described in neurodegenerative diseases, such as Alzheimer (AD),
Huntington (HD), Multiple Sclerosis (MS), Parkinson Disease (PD).
De novo synthesis is responsible for almost all cholesterol present
there. In case of AD altered distribution of membrane cholesterol is
associated with higher formation and deposition of amyloid. Excess
of cholesterol is converted into 24S-hydroxycholesterol (24OHC) by
cholesterol 24-hydroxylase (CYP46A1) expressed in neural cells
of the brain. 24OHC decreases the Aβ deposition, contrasted by
27-hydroxycholesterol, which brain levels depend by BBB function. In
the mature brain neuron down regulate their cholesterol synthesis and
rely on delivery of cholesterol from astrocytes by ApoE lipoproteins.
In HD, the mutated huntingtin (mtHtt) interfere with LXR-SREBP
pathway resulting in reduced brain cholesterol synthesis which
can contribute to the toxicity of mtHtt. Also disturbances of fatty
acid metabolism were described. Disturbance of mitochondria and
energetic metabolism were found associated to dysfunction of
lipid synthesis.
In several animal models of neurodegenerative diseases were found
together reduced cholesterol synthesis, disturbance of fatty acid
metabolisms, impairment of anabolic and intermediate metabolism.
A systematic metabolic approach can offer new information in studies
of pathogenesis, biomarkers discovering, and therapeutic strategy
definition. The combined study of oxysterols and sterols in plasma
collected from patients revealed in all neurodegenerative diseases
alteration of whole body cholesterol homeostasis, oxidative stress,
disturbance of brain lipid metabolism.

P048

Astrocyte-neuron interactions and pyruvate carboxylation
in the reperfusion phase after neonatal hypoxic-ischaemic
brain injury

Notes:

Eva Mari Førland Brekke, Tora Sund Morken,
Marius Widerøe, Asta Kristine Håberg,
Ann-Mari Brubakk and Ursula Sonnewald
Norwegian University of Science and Technology (NTNU),
Trondheim, Norway
Pyruvate carboxylase (PC), the main anaplerotic enzyme in the brain,
is predominantly located in astrocytes. In the adult brain, ischemia
reduces pyruvate carboxylation and disturbs metabolic interactions
between neurons and astrocytes. In the present study we explored
these interactions in the neonatal brain after hypoxic-ischemic brain
injury (HI).
HI was induced in 7-day-old rats by unilateral severing of the carotid
artery and subsequent exposure to hypoxia (8%O2) for 90 minutes.
Animals were injected with [1‑13C]glucose and [1,2‑13C]acetate
directly after end of hypoxia or with [1,2‑13C]glucose 30 minutes later.
Extracts of ipsilateral hemispheres from animals subjected to HI and
sham animals were analysed with 1H- and 13C-NMR spectroscopy
and HPLC.
13
C labelling from glucose and amounts of lactate and alanine were
increased after HI. Amounts of glutamate, glutamine and aspartate
were reduced along with labelling from [13C]glucose via PC and PDH
and labelling from [13C]acetate. However, in glutamate, labelling via
PDH was more reduced than via PC and the ratio of [13C]acetate
label incorporation in glutamate over % 13C enrichment in glutamine
was preserved after HI.
Mitochondrial pyruvate metabolism from glucose was reduced in both
astrocytes and neurons and anaplerosis in astrocytes was impaired.
However, the combination of PC related 13C labelling in glutamate
and the maintained transfer of glutamine from astrocytes to neurons
may indicate that astrocytes continue to provide metabolic support
for the neurons during the early reperfusion phase.
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P049

Carisbamate is neuroptotective in pilocarpine induced
temporal lobe epilepsy (TLE) in rats

Notes:

Mussie Ghezu Hadera1, Tesfaye Wolde Tefera1,
Nina Berggaard1, Astrid Nehlig2 and Ursula Sonnewald1
1
Norwegian University of Science and Technology (NTNU),
Trondheim, Norway
2
INSERM U 666, 67085 STRASBOURG, France
In addition to antiseizure effects, carisbamate display strong neuroprotective and disease-modifying properties as well as behavioral
and cognitive recovery in Li-pilocarpine TLE rats. We have here
studied its effects on neuronal and astrocytic energy metabolism and
neuronal-glial interactions in Li-pilocarpine induced TLE using 1H and
13
C NMR.
One hour following status epileptic induction in adult male SpragueDawley rats by Li-pilocarpine injection, a 90 mg/kg i.p dose of
carisbamate was administered, this was repeated 8 hours later and
twice daily thereafter for 6 additional days. Two months later the
animals were injected with [1-13C]glucose and [1,2- 13C ]acetate i.p,
20 min later subjected to microwave fixation and brain areas isolated.
The tissue was subjected to chloroform-methanol extraction and the
extract analyzed using 13C and 1H NMRS and HPLC.
Glucose utilization, glutamate, N-acetylaspartate, and glutathione
levels were reduced in the untreated group and Carisbamate
was able to prevent these changes. Reduction in mitochondrial
metabolism was observed in reduced 13C labeling of glutamate and
glutamine from [1-13C]glucose in the untreated group whereas carisbamate either prevented this change or increased it. The increase in
13
C labeling of glutamine was more significant than the increase in
glutamate in the treated compared to the untreated group. Metabolism
of [1,2-13C]acetate was similar to control in the treatment group.
Our data suggests that carisbamate has significant neuroprotective
effects by preventing neuronal death, enhancing glucose utilization
and glutathione levels.

P050

Neuronal deletion of extracellular signal-regulated kinase
(ERK) has a protective effect in neonatal cerebral injury
Laura Thei, Mariya Hristova, Eridan Rocha Ferreira,
Donald Peebles and Gennadij Raivich
University College London, London, UK

Notes:

Hypoxia-ischemia (HI) is a major cause of neonatal brain injury
resulting in cerebral palsy and other neurological disabilities.
The ERK cascade is important in synaptic plasticity, mediating
mitogenic and trophic effects, and cell proliferation in normal and
transformed non-neuronal cells. Previous studies implicate the
activation of axonal ERK as an important component of neuronal
cell death following perinatal HI.
Our aim is to investigate the effects of ERK-inactivation on
markers of neural cell damage following LPS sensitized HI insult
and HI alone. Due to the embryonic lethality of global deletion
of ERK1/2 we created mice with conditional, neuronal deletion
of ERK2, driven by synapsin-cre in combination with global
ERK1-/- (S1122). HI was induced in postnatal day 7 mice using the
Rice-Vannucci model.
pERK is upregulated within 15-45min post HI, returning to normal
levels by 8h. S1122 animals showed a lack of pERK expression
through the forebrain following HI. LPS-sensitised HI resulted in a
strong decrease in infarct size and microglial activation in cortex
(p=0.04), striatum (p=0.05), and thalamus (p=0.004). A more
discreet effect was observed in subcortical white matter and hippocampus.
ERK1-/- attenuated the effect of neuronal ERK2 deletion. These
results were reproduced following severe HI insult alone.
Since ERK evidences a regulatory role in the neonatal brain’s
response to injury, use of pharmaceutical modulators of ERK
activation could serve as a candidate target for therapeutic intervention to cerebral damage.
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P051

Luminally localized amino acid transporter B0,+ controls
carnitine transport through the blood-brain barrier in a
protein kinase C – dependent way

Notes:

Katarzyna Michalec1, Caroline Mysiorek2,
Vincent Berezowski2, Roméo Cecchelli2,
Andrzej A. Szczepankiewicz1, Grzegorz M. Wilczyński1 and
Katarzyna A. Nałęcz1
1
Nencki Institute of Experimental Biology, Warszawa
(Warsaw), Poland
2
Université d’Artois, Faculté des Sciences Jean Perrin,
Lens, France
Amino acid transporter B0,+ (ATB0,+), capable of transporting carnitine
(3-hydroxy-4-trimethylammoniobutyrate) with low affinity, is known to
be up-regulated in malicious cancer cell lines, a process stimulated by
estrogen receptor alpha. Expression of ATB0,+-coding gene (Slc6a14)
and apical localization of transporter protein was previously detected in
an in vitro model of the blood-brain barrier (BBB). The present study,
with use of transmission electron microscopy, confirms presence of
ATB0,+ in vivo (brain slices) in the luminal membrane of brain capillary
endothelial cells. Carnitine is transported through the BBB by two
transporters, ATB0,+ and Octn2 and plays diverse functions in the brain,
including neuroprotection. Regulation of carnitine transport by ATB0,+
was further studied in an in vitro model of the BBB. Brain capillary
endothelial cells were shown to control carnitine gradient in a similar
way as in vivo. ATB0,+ was shown to be phosphorylated by protein
kinase C (PKC), what correlated with inhibition of carnitine transport.
Biotinylation studies demonstrated that PKC activation did not
change the amount of ATB0,+ present in the plasma membrane. ATB0,+
activation by a lateral movement in plasma membrane after transporter
phosphorylation has been postulated.
This study has been financed by Innovative Economy – National
Cohesion Strategy, Foundation for Polish Science (MPD4-503)
and European Union – European Regional Development Fund.
Presentation was partially supported by Bio-Imagine Project supported
by the EU FP7 Capacities Programme.

P052

A novel method to detect alpha-synuclein oligomers in
Parkinson’s disease brain
Rosalind Roberts, Richard Wade-Martins
and Javier Alegre-Abarrategui
University of Oxford, Oxford, UK

Notes:

Recent research indicates that the devastating neuronal loss
in Parkinson’s disease (PD) may arise due to the presence of
abnormally folded, oligomeric species of alpha-synuclein. In
surviving neurons, alpha-synuclein oligomers are thought to be
sequestered and compacted into large, proteinaceous inclusions
known as Lewy bodies, the pathological hallmark of PD. Lewy
bodies, considered late-stage lesions, can be detected by alphasynuclein immunohistochemistry. However, there is not currently
a robust method for the detection of alpha-synuclein oligomers,
which limits our understanding of the oligomeric species found in
PD brain and their pathophysiological effects. We have developed
a novel method to detect alpha-synuclein oligomers, the alphasynuclein proximity ligation assay (AS-PLA) and here we report
its use in PD for the first time. In post-mortem PD tissue, AS-PLA
displays disease-specific staining and preferentially detects
early-stage lesions, such as pale bodies. In addition, we have
observed diffuse AS-PLA staining in the neuropil that is distinctive
from any other type of alpha-synuclein staining described thus
far. We propose that the pattern of AS-PLA staining in PD patient
tissue is indicative of early alpha-synuclein pathology, which is
supported by our demonstration that AS-PLA specifically identifies
in vitro formed oligomers rather than monomeric, non-pathogenic
forms of the protein. Our current results provide a unique insight
into early PD pathology and demonstrate that AS-PLA may be
valuable in understanding the role of alpha-synuclein oligomers in
early disease events.
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P053

C-Jun plays a regulatory role in the neonatal brains
response to hypoxia-ischaemia induced injury
Laura Thei1, Mariya Hristova1, Donald Peebles1,
Axel Behrens2 and Gennadij Raivich1
1
University College London, London, UK
2
Mammalian Genetics Laboratory, London, UK

Notes:

Hypoxia-ischemia (HI) is a major cause of neonatal brain injury
resulting in cerebral palsy and other neurological disabilities.
The AP1 transcription factor c-Jun is rapidly up-regulated and
activated by Jun N-terminal kinase (JNK) phosphorylation
following HI insult, which has suggested that this protein could
serve as a master switch of the de- and re-generation program in
a variety of injured neuronal and glial cells.
The aim of this study was to investigate the effects of neuronalspecific C-Jun inactivation, using cell-specific mouse mutants, on
markers of neural cell damage following HI insult.
HI was induced based on the Rice-Vannucci model, in postnatal
day 7 mice. We used cell-specific conditional knock-out mice
using Nestin-driven cre-recombinase in homozygous C-Jun-flox
mutant mice. Forebrain damage was assessed through extent of
cell death (TUNEL), neuronal loss (Nissl) and levels of microglial
activation (AlphaM&X).
Neuron-specific deletion of C-Jun resulted in a strong increase in
infarct size, cell death (significance reached in striatum, p=0.04),
and microglial activation in hippocampus (p=0.02), cortex
(p=0.04), striatum (p=0.05), and thalamus following severe insult.
A more discreet effect was also observed in the subcortical white
matter with a significance increase of alphaM expression (56%).
Mild insult exhibited a similar trend.
Since C-jun evidences a regulatory role in the neonatal brain’s
response to injury, use of pharmaceutical modulators of C-Jun
activation could serve as a candidate target for therapeutic intervention to cerebral damage

P054

Signal transduction and activation of transcription factor
3 (STAT3) mediates neonatal hypoxic ischaemic (HI)
brain injury

Notes:

Mariya Hristova1, Xavier Fontana2, Laura Thei1, Eridan Rocha
Ferreira1, Rheanan Buckle1, Donald Peebles1, Axel Behrens3,
Shizuo Akira4 and Gennadij Raivich1
1
University College London, London, UK
2
MRC Laboratory for Molecular Cell Biology, London, UK
3
Mammalian Genetics Laboratory, London, UK
4
Osaka University, Osaka, Japan
The aim of this study was to investigate the regulation and functional role
of STAT3 in neonatal HI brain injury.
HI was induced in p7 mice, using 30min (mild) or 60min (severe) exposure
to 8% Oxygen. HI resulted in transient upregulation of pSTAT3(Y705) in
cortical, hippocampal and thalamic neurons.
We used neuron-specific knock-out mice where STAT3 was deleted
using human Synapsin promoter-driven Cre-recombinase in homozygous
STAT3-flox mice and compared them to littermate controls just
homozygous for STAT3-flox. The assessment of outcome was based on
infarct size, extent of cell death, microglial and astroglial activation.
Neuron-specific deletion of STAT3 strongly reduced the protein levels
of pSTAT3(Y705) in cortex and hippocampus and significantly reduced
infarct size, cell death, microglial activation and GFAP immunoreactivity
in hippocampus, cortex, striatum, and thalamus following severe HI. More
moderate effect was observed in subcortical white matter.
Pharmacological interference with STAT3 phosphorylation via Jak2
inhibition with WP1066 resulted in 50-70% reduction of the protein
pSTAT3(Y705) levels in cortex and hippocampus of the treated group
compared to littermate controls, after 60min HI. Treatment with WP1066 at
the onset of severe HI led to consistent reduction in ipsilateral brain tissue
loss at 48h compared with control animals; n = 8 per group.
Since Y705-phosphorylation plays an important role in STAT3 function, the
use of direct kinase inhibitors could serve as a candidate target for therapeutic intervention in neonatal brain damage.
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P055

The utilization and development of the UAS-GAL4 system
to study amyloid precursor protein processing and its
effects on neuronal function
Bernard MH Law, Carla J Cox and Robert J Williams
University of Bath, Bath, UK

Notes:

The molecular mechanisms by which enhanced amyloidogenic
processing of amyloid precursor protein (APP) affects neuronal
function are currently elusive. Here, the use of a previously
described APP GAL4-UAS system is further developed for investigating the effects of familial Alzheimer’s disease (AD) mutations
on cell signalling pathways implicated in neurodegeneration.
APP-GAL4 constructs containing familial AD mutations were
first generated using site-directed mutagenesis. The extent of
processing of the expressed APP-GAL4 fusion proteins in primary
cortical neurons from embryonic day 15 CD1 mice, indicated by
the luciferase expression level, was determined using the Dual-Glo
luciferase assay system. A significant (at least 2-fold) reduction in
luciferase expression was observed upon treatment of neurons
with the gamma-secretase inhibitor DAPT (10 µM). This confirms
the basic utility of the luciferase assay to report gamma-secretasemediated APP processing in primary neurons. Treatment of
neurons with the alpha-secretase inhibitor batimastat (50 µM)
resulted in a 3-fold increase in luciferase expression. This provides
evidence for the preference of the luciferase assay to report
amyloidogenic processing in primary neurons. The GAL4-UAS
system was also utilised to visualise neurons undergoing APP
processing by coupling APP-GAL4 to an UAS-GFP reporter.
These APP-GAL4 constructs can hence be used as molecular
tools to investigate the influence of APP processing on the cellular
processes implicated in neurodegeneration.

P056

Role of histone deacetylases-1 and -3 in repression of the
neprilysin gene in neuronal cells
Nikolai D Belyaev1, Natalia N Nalivaeva1,2,
Caroline Beckett1 and Anthony J Turner1
1
School of Molecular and Cellular Biology, University of
Leeds, Leeds, UK
2
I.M.Sechenov Institute of Evolutionary Physiology and
Biochemistry, RAS, St. Petersburg, Russia

Notes:

The metallopeptidase neprilysin (NEP) is the major amyloidβ-degrading enzyme in the brain. In ageing and in Alzheimer’s
disease (AD), levels of NEP in the brain are reduced therefore
maintaining basal levels of NEP are important avenues in
prevention and treatment of AD. We, and others, have shown
that NEP gene expression is activated by the amyloid precursor
protein (APP) intracellular domain (AICD). By chromatin immunoprecipitation (ChIP), we demonstrated the presence of AICD at
the active NEP promoter in human neuroblastoma NB7 cells and
in SH-SY5Y cells over-expressing the neuronal APP695 isoform
while the repressed NEP promoter in wild type SH-SY5Y cells
was occupied by histone deacetylase 1 (HDAC1). Treatment of
these cells with the general HDAC inhibitors, trichostatin A and
valproic acid resulted in replacement of HDAC1 by AICD and
reactivation of NEP expression. We have now shown that levels
of HDAC3 expression in neuroblastoma cells also correlate with
the increased level of APP695 expression and AICD production
and demonstrated that the repressed NEP promoter is occupied
by HDAC3. Treatment of cells with a specific HDAC3 inhibitor
reactivates NEP expression by replacing HDAC3 with AICD at the
NEP promoter. Specific inhibitors of deacetylases, in particular
of HDACs 1 and 3, can be beneficial in AD treatment since
the HDACs are negative regulators of memory formation and
retention. Supported by the MRC, ARUK, RFBR, Programme
RAS “Fundamental Sciences to Medicine”.
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P057

LRRK2 regulation of canonical Wnt signalling is affected
by pathogenic PARK8 mutations
Daniel C Berwick and Kirsten Harvey
UCL School of Pharmacy, London, UK

Notes:

Although mutations to PARK8, encoding Leucine-rich Repeat
Kinase-2 (LRRK2), represent the most common known cause
of Parkinson’s disease (PD), the function of LRRK2 remains
unclear. Our laboratory has found direct interactions between
LRRK2 and two central Wnt signalling proteins, Dishevelled
(DVL) and LRP6, whilst interaction with a third protein, GSK3β,
has been reported elsewhere. PARK8 mutations affect the
strength of all three interactions, and weaken DVL1-driven
canonical Wnt activity. Importantly, dysregulated canonical Wnt
signalling is implicated in many neurological conditions whilst
Wnt pathways are vital for the development of the mid-brain
dopaminergic neurones that are lost in PD. Thus a role for
LRRK2 in the induction of canonical Wnt signalling represents an
attractive candidate pathomechanism for PD.
Here, we present unpublished experiments performed in LRRK2
knockout models demonstrating that loss of LRRK2 affects basal
Wnt activity. Over-expression of LRRK2 represses the canonical
Wnt activation elicited by over-expression of the Wnt signalling
effector protein, β-catenin, which was also found to interact with
LRRK2. These observations suggest a function for LRRK2 as a
‘β-catenin destruction complex’ component. Finally, we present
intriguing evidence that PARK8 mutations weaken basal Wnt
activity. Thus our data implicate LRRK2 as a scaffold protein
with roles in basal and stimulated canonical Wnt signalling, and
suggest that PARK8 mutations contribute to the pathogenesis of
PD by repressing this crucial signal transduction pathway.

P058

Tissue microarray in the quantification of Alzheimer’s
disease-type pathology
1

1

Notes:
1

Shane McParland , Kirsty McAleese , Lauren Walker ,
Mary Johnson1, Edward Fielder1, Izzy Knowles1
and Johannes Attems2
1
Institute for Ageing and Health, Newcastle-Upon-Tyne, UK
2
Newcastle University, Newcastle upon Tyne, UK
Introduction: Tissue microarray technology (TMA) use in assessing
neuropathology staging protocols has not previously been investigated. A tissue microarray utilizes a single glass slide upon which
tissue samples are immunohistochemically stained. A motorized
stage coupled to a PC with image analysis software, enables
automated quantitative analysis of pre-designated regions of the
brain associated with routine assessment of neuropathology.
Methods: Cylindrical samples (3mm) from routine diagnostic blocks
of eight Alzheimer’s disease (AD) cases and four mixed AD/ demetia
with Lewy bodies disease cases (mixed) were sampled, including
frontal, temporal, trans-entorhinal, parietal and occipital cortex. After
transfer onto a glass slide 7μm sections were stained with AT8 and
4G8 and subjected to an optimised threshold for either tau or Aβ.
Results were compared to semi-quantitative scoring by a neuropathologist (JA).
Results: Individual samples for each diagnostic block correlated with
each other (tau p<0.05/ Aβ p<0.05) as well as with regional values
(tau p<0.05/ Aβ p<0.05) and values from the original diagnostic
slide (tau p<0.05/ Aβ p<0.05). In addition there was high degree of
variation of amounts of pathology within the severe semi-quantitative
grade. Quantitative information also proves useful in overlapping
areas between semi-quantitative grades where ‘by-eye’ assessments
can have poorer inter-rater reliability.
Discussion: Quantitative assessment by TMA is a reliable method
of assessment of tissue samples for various staging protocols.
With both increased sensitivity of detection and breadth of regions
sampled, TMA analysis will be useful in the detection of co-morbid
protein interactions and clinico-pathological correlations.

56 Poster Abstracts

©2013 Biochemical Society, London

P059

An investigation of the PPARγ-dependent neuroprotective properties of Δ9-tetrahydrocannabinol in a cell culture
model of Parkinson’s disease

Notes:

Marie-Louise Zeissler, Jordan Eastwood,
Oliver Hanemann, John Zajicek and Camille Carroll
Plymouth University Peninsula School of Medicine and
Dentistry, Plymouth, UK
Introduction: Activation of peroxisomal proliferator-activated receptor
γ (PPARγ) can lead to the expression of proteins involved in mitochondrial biogenesis such as PGC1α which co-activates NRF-1 mediated
gene expression. This is essential for production of nuclear encoded
mitochondrial proteins. This may be beneficial in Parkinson’s disease
(PD) where mitochondrial dysfunction is an important feature. We
recently demonstrated that the cannabinoid Δ9-tetrahydrocannabinol
(Δ9-THC) is neuroprotective through activation of PPARγ in a PD cell
culture model. Here we investigated the effects of Δ9-THC and the
PPARγ agonist pioglitazone on mitochondrial biogenesis.
Methods: Differentiated SH-SY5Y neuroblastoma cells were exposed
to the PD relevant neurotoxin MPP+. Δ9-THC and pioglitazone
were co-administered with the PPARγ antagonist T0070907 for 48
hours. Oxidative stress was measured. Proteins and total DNA were
extracted for Western blotting and to determine mitochondrial DNA
(mtDNA) content respectively.
Results: Unlike pioglitazone, Δ9-THC resulted in a PPARγ dependent
reduction of MPP+ induced oxidative stress. Both pioglitazone and
Δ9-THC were able to reverse MPP+ induced down-regulation of
PGC1α. This effect was inhibited by T0070907 in the case of Δ9-THC
but not pioglitazone. Whilst NRF1 expression remained unaffected
by all treatments, the mitochondrial transcription factor tfam (which is
necessary for mtDNA replication), mtDNA content and the mitochondrial marker COX4 were reduced with MPP+ and only up-regulated
by Δ9-THC.
Conclusions: Even though Δ9-THC and pioglitazone are both
protective against MPP+ only Δ9-THC induces PPARγ dependent
mitochondrial biogenesis.

P060

The ability to bind RNA and be sequestered into stress
granules regulate FUS aggregation in vivo
Tatyana Shelkovnikova, Hannah Robinson,
Natalia Ninkina and Vladimir Buchman
Cardiff University, Cardiff, UK

Notes:

Mutations in FUS gene encoding an RNA binding protein with
diverse functions in RNA metabolism cause a subset of ALS
cases. FUS protein aggregates in neuronal and glial cells in
patients with ALS and certain other neurological disorders.
Although numerous data are available on contribution of defective
FUS metabolism to pathogenesis of these diseases, little is
known about mechanisms of its aggregation and the role of
aggregates in disease onset and progression. We showed that
disruption of motifs responsible for RNA recognition and binding
increases aggregation propensity of FUS and decreases its
ability to be recruited to stress granules. Addition of RNA binding
domains from other proteins to a highly aggregate-prone FUS
variant lacking C-terminal RGG boxes and zinc finger (FUS1-359)
rescued the aggregate-prone phenotype and restored the
protein ability to be sequestered to stress granules. We therefore
hypothesized that stress granule recruitment of cytoplasmic FUS
prevents its pathological aggregation, and failure to be recruited
to those could result in the development of FUSopathy. To test
this hypothesis we created a transgenic mouse model expressing
FUS1-359 specifically in the nervous system. The mice developed
robust FUSopathy and ALS-like phenotype early in their life, and
abundance of FUS positive aggregates in the nervous tissues
correlated with the severity of disease. Our findings indicate that
RNA binding and association with stress granules regulate FUS
aggregation, which can per se cause neurodegeneration.
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P061

A direct interaction between LRRK2 and specific β-tubulin
isoforms regulates tubulin post-translational modification
and is disrupted by the R1441G Roc domain mutation
Bernard MH Law, Victoria A Spain, Veronica HL Leinster,
Daniel C Berwick and Kirsten Harvey
UCL School of Pharmacy, London, UK

Notes:

Mutations in PARK8, encoding LRRK2, are a common cause of
Parkinson’s disease (PD). The interaction of LRRK2 with microtubules has pathogenic relevance, since mutations in PARK8
segregating with PD reduce neurite outgrowth and cause an
accumulation of hyperphosphorylated tau. In turn, defective posttranslational modifications of tubulin and microtubule-associated
proteins cause alterations in the dynamic instability of microtubules,
leading to aberrant axonal transport, synaptic dysfunction and
axonal degeneration.
We describe a direct interaction between LRRK2 and β-tubulin
restricted to three β-tubulin isoforms with specificity determined by
lysine-362 and alanine-364. This interaction is conferred by the
LRRK2 GTPase domain, regulated by LRRK2 autophosphorylation
and disrupted by the familial R1441G mutation. Using molecular
modelling we determined that the interaction surface is predominantly exposed in dynamic microtubule populations. Consistent with
this, endogenous LRRK2 displays a preferential localization to microtubules within growth cones. In addition, overexpression of LRRK2
wild-type and mutants influences growth cone parameters and
posttranslational modifications of cytoskeleton associated proteins.
Finally, we present evidence that this interaction is functionally
relevant to microtubule biology using LRRK2 knockout models.
Taken together our data shed light on the nature of the LRRK2tubulin interaction, and indicate that alterations in microtubule
stability and growth cone function caused by changes in LRRK2
activity or PARK8 mutations contribute towards the pathogenesis
of PD.

P062

Inhibition of LRRK2 induces macroautophagy
Patrick Alfryn Lewis1, Claudia Manzoni2,
Sybille Dihanich1, Adamantios Mamais1
and Rina Bandopadhyay1
1
UCL Institute of Neurology, London, UK
2
University College London, London, UK

Notes:

Mutations in LRRK2 are the most common genetic cause of
Parkinson’s disease. In this study, we explored the links between
LRRK2 and macroautophagy, using a combination of inhibitors
of LRRK2 kinase activity and fibroblast cells isolated from
patients harbouring mutations in LRRK2. Our results suggest that
LRRK2 can act to regulate autophagy in an mTORC1 independent manner, with inhibition of LRRK2 kinase activity inducing
autophagy. Mutations in LRRK2 have a more subtle impact on
autophagy, causing a deficit in the induction of autophagy in
response to stress. These data suggest that autophagy may
play a role in the pathogenesis of Parkinson’s disease linked to
mutations in LRRK2.
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P063

Ubiquitination of the mitochondrial transport protein Miro
by the Parkin ubiquitin ligase
Nicol Birsa1, Rosalind Norkett1, Hsiu-Chuan Wu2,
Thomas Foltynie2, Kailash Bhatia2,
Helene Plun-Favreau2 and Josef Kittler1
1
UCL, London, UK
2
UCL Institute of Neurology, London, UK

Notes:

PINK1 (PARK6) and Parkin (PARK2) are autosomal recessive
Parkinson’s disease (PD) associated proteins whose loss of
function can cause early onset PD. PINK1 and Parkin encode
components of a mitochondrial quality control apparatus that
promotes the turnover of damaged mitochondria. PINK1 selectively accumulates on the outer mitochondrial membrane (OMM)
of damaged mitochondria to recruit Parkin, an ubiquitin ligase,
from the cytosol. The ubiquitination by Parkin of OMM proteins
is a crucial step in the clearance of damaged mitochondria by
mitophagy and there has been great interest in identifying the
Parkin substrates of this mitochondrial clearance pathway.
Here we demonstrate that Miro1, a protein crucial for the
regulation of mitochondrial transport, is a substrate of the PINK1/
Parkin pathway. We show that in both COS-7 cells and in
SH-SY5Y cells, mitochondrial damage triggers robust Miro1 loss
and ubiquitination, dependent on PINK1 and Parkin. Since the
topology of the ubiquitin chain linkage can determine the cellular
outcome of ubiquitination, we explore the type of ubiquitin chain
linkage mediated by Parkin on Miro. We also show that Miro1
turnover on damaged mitochondria is altered in Parkinson’s
disease patient derived fibroblasts, demonstrating that correct
regulation of Miro1 function may be disrupted in PD. Our results
provide new insights into the regulation of the Miro1-dependent
mitochondrial transport machinery and also suggest that
disruption of this regulation may be implicated in PD.

P064

Insights into TREM2 biology using network analysis of
genome-wide gene expression data from post-mortem
human brain

Notes:

Paola Forabosco1, Adaikalavan Ramasamy2,
Daniah Trabzuni3, Robert Walker4, Colin Smith4,
Jose Bras3, Adam P Levine5, J. Hardy5, Jennifer Pocock5,
Rita Guerreiro3, Michael E. Weale2 and Mina Ryten3
1
Istituto di Genetica delle Popolazioni, Sassari, Italy, 2King’s
College London, London, UK, 3UCL Institute of Neurology,
London, UK, 4MRC Sudden Death Brain Bank Project,
Edinburgh, UK, 5University College London, London, UK
Rare variants in TREM2 cause susceptibility to late-onset Alzheimer’s
disease (AD). Here we use microarray-based expression data
generated from 101 neuropathologically normal individuals and
covering 10 brain regions, including the hippocampus, to better
understand TREM2 biology in human brain. Using weighted gene coexpression network analysis (WGCNA) we demonstrate the existence
of a highly preserved TREM2-containing module of genes in all brain
regions and show that it relates to microglia. We assess multiple
myeloid cells for preservation of this module, but demonstrate that
despite expression of TREM2 the related module is not preserved
in dendritic cells and is only partially preserved in macrophages. We
demonstrate that TREM2 is a hub gene in 5 brain regions including
the hippocampus, suggesting that it drives module function in these
tissues. Using GO enrichment analysis we show significant enrichment
for genes implicated not only in the innate, but also the adaptive
immune system in these modules. Furthermore, inspection of the
genes with highest connectivity to TREM2 suggests a key role for this
gene in mediating changes in the microglial cytoskeleton necessary
not only for phagocytosis, but also migration. Finally, we show that the
TREM2-containing module is significantly enriched for genes genetically-implicated in AD, multiple sclerosis and motor neuron disease,
implying that these neurological diseases share common pathways
centred on microglial function and that amongst the list of genes
identified are as yet unknown disease-relevant genes.
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P065

Altered regulation of mGluR5 signalling in astrocytes
derived from a rat model of amyotrophic lateral sclerosis
Maxime Vergouts, Isaline Mees, Anthony Sternotte,
Stéphanie Goursaud, Amélie Dumont
and Emmanuel Hermans
Catholic University of Louvain (UCL), Brussels, Belgium

Notes:

Metabotropic glutamate receptors (mGluRs) are frequently
proposed as putative pharmacological targets for a wide variety
of neurological disorders. Together with mGluR3, mGluR5 are
expressed in glial cells where they contribute to the modulation
of several essential functions in glial cells, including cell proliferation, glutamate uptake, neurotrophic support, and inflammatory
responses. We herein characterized the influence of inflammation
and/or growth factors on the mGluR5-mediated calcium signalling
in astrocytes cultured from wild type rats or from a transgenic
rat model of amyotrophic lateral sclerosis (ALS, hSOD1G93A).
Inflammatory mediators were found to decrease the expression of
mGluR5 in cultured astrocytes, an effect that was accompanied
by an alteration in the typical calcium oscillatory profile triggered
by mGluR5 activation. Beside, the profile of the functional
response to the mGluR5 agonist dihydrophenylglycine was
different in cells from hSOD1G93A rats were the majority of cells
developed a peak-plateau type response. These data highlight
the regulation of glial mGluR5-mediated signalling during neuroinflammation as well as the altered properties of astrocytes derived
from a rat model of ALS. Such impaired adaptive response to
inflammation in astrocytes may contribute to the progression of
the disease.

P066

PRKRA mutations and stress response in
Dystonia Parkinsonism
Claire Hall1, Sybille Dihanich1, Patrick Lewis1
and Claudia Manzoni2
1
UCL Institute of Neurology, London, UK
2
University College London, London, UK

Notes:

Interferon-inducible double stranded RNA-dependent protein
kinase activator A (PRKRA) is a stress response protein involved
in the Protein Kinase R (PKR) signaling pathway. When the cell
is under stress (i.e. nutrient starvation) PRKRA activates PKR by
inducing dimerization and autophosphorylation. Active PKR then
phosphorylates eIF2α, which inhibits translation. In 2008 a single
point mutation 665C-T, resulting in the amino acid substitution
P222L, was found in the Prkragene. This mutation segregates
with an autosomal recessive dystonia-parkinsonism syndrome.
The mechanisms underlying the association of this mutation with
dystonia-parkinsonism are currently not characterized. Three
different approaches have been used to study how the P222L
mutation alters PRKRA function. Through Western Blot analysis
of protein phosphorylation subtle alterations within the PKR
pathway in the presence of P222L PRKRA have been demonstrated. When PRKRA was activated by starvation, the expected
phosphorylation of both PKR and eIF2α was not induced as
effectively in P222L compared to wild type PRKRA overexpressing cells. Cell viability has then been selected as a second,
functional readout for the PKR pathway; in this case no differences have been seen between P222L and wild type PRKRA
transfected cells. Finally, immunocytochemistry has been used
to localize components of the PKR pathway to investigate their
distribution within the cell and whether there were morphological
differences between mutant and wild type PRKRA overexpressing cells.

60 Poster Abstracts

©2013 Biochemical Society, London

P067

The role of ASPP2 in cerebral inflammation and
NF-κB signaling
Casmir Turnquist, Francis Szele and Xin Lu
University of Oxford, Oxford, UK

Notes:

Apoptosis stimulating protein of p53 2 (ASPP2) was first identified
as a tumor-suppressor protein that activates the apoptotic
function of p53. ASPP family members, which include ASPP1,
ASPP2 and iASPP, have also recently been implicated in inflammatory signaling. ASPP2 and iASPP are known binding partners
of the RELA/p65 subunit of Nuclear Factor (NF)-κB. Furthermore,
iASPP was identified as a transcriptional target of RELA/p65
in hepatocellular carcinoma. However, the precise role that the
ASPP proteins play in NF-κB-mediated signaling and their role
in the etiology of inflammatory disorders remains unknown.
ASPP2 has been reported to be upregulated in human inflammatory disorders, particularly those of the central nervous system,
including multiple sclerosis, Parkinson Diseases, and Huntington’s
Disease. Induction of ASPP2 in vitro has been shown in cells of
myeloid lineage in response to inflammatory agonists, including
LPS and TNFα. As NF-κB upregulation is a prominent pathological feature of cerebral inflammatory disorders, understanding the
transcriptional regulation and molecular control of microglia and
astrocyte activity is currently the focus of intense research toward
the development of clinical therapies. We present a novel role
of ASPP2 in cerebral inflammatory disorders. ASPP2 is induced
in reactive astrocytes, microglia, and macrophages in response
to NF-κB pathway activation and may play a role as a counterregulator of inflammatory signaling.

P068

The angiogenic activity and the secretion of angiogenin
are both essential for its function in neurons
Ross Ferguson and Vasanta Subramanian
University of Bath, Bath, UK

Notes:

Angiogenin is a member of the RNase A family associated with
multiple neurodegenerative disorders such as motor-neuron disease.
It has been shown to be a potent neuroprotective factor and is
expressed in the developing nervous system. Disease-associated
variants lack this neuroprotective ability. Angiogenin is found ubiquitously both in serum and cerebro-spinal fluid. Its mechanism of
secretion and apparent selective uptake are poorly characterised.
We have used in-vitro uptake of angiogenin and the secretion of
tagged recombinant angiogenin in conjunction with pharmacological
inhibitors to identify key steps in the intracellular transport of
the protein.
Uptake into the cytoplasm is independent of dynamin and is
reduced by disruption of microtubules or endosomal membrane
trafficking. Transport from cytoplasm to nucleus is impaired by both
PI3-kinase and dynamin inhibition.
Secretory angiogenin is redirected into lysosomes during PI3-kinase
inhibition while microtubule disruption prevents transport along
neurites. Fungal metabolite Terrein results in retention in cell body
compartments which are neither trans-golgi or lysosomal in identity.
Severe motor defects in developing zebra fish embryos result
from treatment with either an inhibitor of angiogenin secretion or a
specific inhibitor of angiogenin. Embryos show abnormal motor-neuron outgrowth, restricted movement, and a severe dorsal curvature,
indicating a dependence on both secretion and activity for proper
motor-neuron development.
Understanding intracellular transport may aid understanding why
some disease-associated angiogenin variants have altered intracellular localisation and may provide therapeutic targets to correct this.
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P069

Reduction of pTau aggregates in TauPS2APP
transgenic mice by passive immunotherapy with an
anti-Tau/PS422 antibody

Notes:

Ludovic Collin1, Bernd Bohrmann1, Krisztina OroszlanSzovik1, Laurence Ozmen1, Olaf Mundigl2,
Ulrich Göpfert2, Michael Schräml2 and Fiona Grüninger1
1
Hoffmann La Roche, Basel, Switzerland
2
Roche Diagnostics GmbH, Penzberg, Germany
Clearance of abnormally phosphorylated Tau (pTau) may prevent
neuronal cell death in Alzheimer’s disease. Encouraged by the
promising passive immunization approaches that are being
developed for amyloid beta, we wanted to evaluate the potential
of passive immunization for removing or preventing the build up of
pTau deposits.
Molecular properties of a novel anti-Tau/pS422 specific monoclonal
antibody, its binding affinity and efficacy for passive pTau immunotherapy are presented. The anti-Tau/pS422 mAb has nanomolar
binding affinity against pTau and a high avidity for binding to intraneuronal aggregated pTau as demonstrated on brain slices in transgenic
mice and human AD patients. To investigate whether anti-Tau/pS422
antibodies can prevent or reduce pTau aggregation we employed
APPswe PS2N141I x Tau P301L (TauPS2APP) triple transgenic mice
which display an amyloid-enhanced Tau pathology. Chronic treatment
with anti- Tau/pS422 mAb led to a significant decrease in pTau
levels in whole-brain extracts compared to vehicle treated animals.
Quantitative immunhistochemistry revealed a highly significant
reduction of pTau in the hippocampus, a region of the brain that in
this mouse model is particularly affected by pTau deposition. We are
currently working on elucidating the molecular mechanisms whereby
passive immunization leads to amelioration of pTau pathology. First
results indicate an unprecedented mechanism of action.
In conclusion, peripherally administered anti-Tau/pS422 antibody
significantly reduces pTau accumulation in TauPS2APP mice. Our
data therefore support further development of pTau-specific mAbs as
immunotherapeutics for Alzheimer’s disease and other tauopathies.

P070

A role for the proteasome in the neuropathy of S63del
Charcot Marie Tooth 1B mice
Domenica Vizzuso1, Elisa Tinelli1, Jordan VerPlank2,
Edward Hurley2, Maria Laura Feltri1
and Lawrence Wrabetz1
1
San Raffaele Scientific Institute, Milano, Italy
2
SUNY at Buffalo School of Medicine, Buffalo, USA

Notes:

Schwann cells synthesize myelin in peripheral nerve, which
increases nerve conduction velocity. Myelin Protein Zero encodes
P0, a transmembrane glycoprotein that functions in myelin
compaction. More than 120 mutations in MPZ are associated
with demyelinating hereditary Charcot-Marie-Tooth (CMT) neuropathies. In human, deletion of Serine 63 (P0S63del) results
in CMT1B neuropathy. Expression of the P0S63del transgene
in mouse causes a demyelinating neuropathy. P0S63del is
retained in the ER where it elicits an unfolded protein response
(UPR), that is pathogenetic and produces demyelination. Here
we investigate how Schwann cells alleviate ER overload and
degrade P063del. Accumulation of ubiquitinated proteins and
upregulation of ER associated degradation markers in S63del
nerves suggest that the Ubiquitin Proteasome System degrades
P0S63del. In fact, we exploited UbG76V-GFP mice and found
that Ub-GFP accumulates in S63del nerves and that intrinsic
proteasome chymotrypsin activity is reduced. We also found
that levels of the metastable myelin protein PMP22 increased
in S63del myelin. Accordingly, the morphological correlate of
PMP22 haploinsufficiency in myelin was markedly reduced in
S63del//PMP22+/- mice. These results support the idea that in
S63del myelin, PMP22 levels are increased, a known cause of
demyelination, and this could contribute to the S63del-CMT1B
neuropathy phenotype.
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P071

Human umbilical cord blood-derived mesenchymal stem
cells promote neurogenesis via paracrine action in a
transgenic mice model of Alzheimer’s disease
Ji Hyun Kim, Dong Hyun Kim, Dahm Lee,
Yoon Sun Yang, Wonil Oh and Jong Wook Chang
MEDIPOST Co., Ltd, Seoul, Korea, Republic of

Notes:

In this study, we found that transplantation of hUCB-MSC
promotes proliferation of mouse neural stem cell in vitro. Since
paracrine action of hUCB-MSC has been regarded as major
mechanism of action, we tried to identify released soluble
factors which are involved in proliferation of neural stem cell. We
identified several candidate proteins using antibody-based array
and among these, treatment of X-protein enhanced proliferation of mouse neural stem cell in time-dependant manner. Trans
plantation of hUCB-MSC or X-protein in hippocampus by stereotaxic injection promoted proliferation of endogenous neural stem
cells in a transgenic mice model of AD. Theses finding suggested
that hUCB-MSC promote neurogenesis via secretion of X-protein
in vivo.

P072

Hypoxia and Aβ1–42 act synergistically inducing
neuronal death
Paulius Cizas1, Silvija Jankeviciute2, Julija Baginskaite1,
Ramune Morkuniene3 and Vilmante Borutaite3
1
Lithuanian University of Health Sciences Medical Academy
Institute of Neurosciences, Kaunas, Lithuania
2
Lithuanian University of Health Sciences (LSMU) Institute of
Neuroscience, Kaunas, Lithuania
3
Lithuanian University of Health Sciences, Kaunas, Lithuania

Notes:

Brain inflammation and ischemia research has provided evidence that
brain ischemia may also contribute to the pathogenesis of Alzheimer‘s
disease. However it is unclear whether ischemia can synergisticaly
contribute to neurotoxicity of β-amyloid peptide. The aim of our study
was to investigate whether factors such as inflammatory activation
of glia and hypoxia can act synergistically with β-amyloid inducing
neuronal cell death. In our study, primary rat mixed neuronal-glial
cultures of cerebellar granule cells (CGC) were treated with Aβ1–42
oligomers of various size under normoxic and hypoxic conditions
and in the presence/absence of bacterial lipopolysaccharide. We
found that small β-amyloid (Aβ1–42) oligomers (dimers – pentamers)
were directly toxic to neurons inducing rapid necrotic cell death over
24 h incubation at normoxic conditions. Large Aβ1–42 oligomers,
fibrils and monomers did not directly affect viability of neurons in
normoxic conditions. However, toxicity of large Aβ1–42 oligomers
increased when CGC cultures were pre-treated with lipopolysaccharide to induced activation of glial cells. Under hypoxic conditions
large Aβ1–42 oligomers increased proliferation of microglia. In
addition, neurotoxic effect of large Aβ1–42 oligomers as well as fibrils
increased in hypoxic conditions. Therefore, our data suggest that
small Aβ1–42 oligomers are directly toxic to neurons under normoxic
conditions whereas larger aggregates can synergistically act together
with inflammatory activated glia or hypoxia to induce neuronal death
by the mechanism possibly involving activation of glia.
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P073

The histone deacetylase inhibitor trichostatin A
rescues Parkinson’s disease mutant LRRK2-induced
mitochondrial axonal transport and Drosophila locomotion
behaviour deficits
Vinay K Godena1, Nicholas Brookes-Hocking2,
Christopher CJ Miller2, Alexander J Whitworth1
and Kurt J De Vos1
1
University of Sheffield, Sheffield, UK
2
King’s College London, London, UK

Notes:

Mutations in leucine-rich repeat kinase 2 (LRRK2) are the
most common cause of familial Parkinson’s disease (PD) and
a risk factor for sporadic PD. LRRK2 is a multi-domain protein
possessing kinase and GTPase activity, both of which have been
implicated as necessary for toxicity. How mutations in LRRK2
cause PD is unknown.
Disruption of axonal transport is an early and possibly causative
event in a variety of neurodegenerative diseases, including PD.
Some evidence suggests that LRRK2 interacts with microtubules,
the tracks along which most transport occurs. Here we investigated
the effect of PD mutant LRRK2 on axonal transport of mitochondria
in primary neuronal cultures and Drosophila.
Two LRRK2 GTPase mutants (R1441C and Y1699C) significantly
reduced transport of mitochondria by disrupting both anterograde and retrograde motility. Both LRRK2 mutants were found
to aberrantly decorate deacetylated microtubules and increasing
microtubule acetylation using the histone deacetylase inhibitor
trichostatin A (TSA) prevented this association. Importantly, axonal
transport of mitochondria and locomotion behaviour of Drosophila
could also be restored post hoc by systemic administration of TSA.
Thus, our observations reveal a novel pathogenic mechanism in
which LRKK2 mutants disrupt axonal transport of mitochondria via
aberrant association with microtubules, and suggest that modifiers
of microtubule acetylation may have therapeutic potential in PD.

P074

Investigating the mechanisms of grey matter lesion
formation in patients with mitochondrial DNA disease

Notes:

Nichola Z Lax, Philippa D Hepplewhite,
Tuomo Polvikoski, Robert W Taylor and Doug M Turnbull
Newcastle University, Newcastle upon Tyne, UK
Mitochondrial DNA (mtDNA) diseases can result from primary
mutations, including point mutations or rearrangements, within the
mitochondrial genome or from nuclear defects affecting mtDNA
integrity or abundance. MtDNA diseases are clinically and genetically
heterogeneous disorders characterised by multi-organ involvement
and prominent neurological deficits.
In patients with mtDNA disease seizure activity (or neuronal hyperexcitability) has been described to precede stroke-like episodes.
Coinciding with these symptoms is the emergence of T2-weighted
hyperintensities on MRI often located in posterior cortical regions.
Neuropathologically, it is proposed that these hyperintensities are
‘ischaemic-like’ lesions characterised by atrophy, neuronal cell loss,
and gliosis and in some cases, show pan-necrosis with severe
neuronal loss and tissue destruction. Since stroke-like episodes and
epilepsy are common neurological manifestations in mtDNA disease,
we wanted to evaluate the clinical symptoms in relation to neuropathological changes.
In this study, we examined the distribution and severity of ‘ischaemiclike’ lesions in nineteen genetically diverse patients within mtDNA
disease. Our results revealed the temporal lobe is most frequently
affected region of the CNS while frontal cortex is least affected. To
explore the nature of these lesions further, we have characterised
neuropathological features and correlated these with the clinical
presentations. Specifically, we have examined populations of
interneurons, microvasculature and documented evidence of mitochondrial respiratory chain deficiency.
Understanding pathogenesis of stroke-like episodes and epilepsy
in patients with mtDNA disease is important for improved diagnosis,
clinical management and therapeutics.

64 Poster Abstracts

©2013 Biochemical Society, London

P075

Therapeutic potential of human umbilical cord blood-derived mesenchymal stem cells for depressive conditions
Yu Jin Hong1, Miyoung Lee1, Wonil Oh1, Yoon Sun
Yang1, Myong-Hwan Kim2 and Hong Bae Jeon1
1
MEDIPOST Co., Ltd, Seoul, Korea, Republic of
2
Seoul National University Colleage of Medicine, Seoul,
Korea, Republic of

Notes:

Treatment for major depressive disorder associated with impaired
neuronal functions in hippocampus is challenging. In recent
our studies, human umbilical cord blood-derived mesenchymal
stem cells (hUCB-MSCs) are regarded as potential candidates
for treatment of neurodegenerative disorders, because of their
abilities of neuroprotection and neurogenesis.
In this study, we investigated the therapeutic effects of human
umbilical cord blood-derived MSCs on depressive conditions
of mice with chronic unpredictable stress. Depressive-like
behaviors were evaluated after 9 weeks after stereotactic
injections of hUCB-MSCs or PBS. In a tail suspension test (TST),
hUCB-MSCs treated group decreased duration of immobility in
comparison with PBS treated groups. Furthermore neurogenesis
was also measured with Nissl body staining and western blot,
showing that hUCB-MSCs treated group was slightly increased
compared with that of the PBS treated groups.
In conclusion, these results suggested that hUCB-MSCs have
potential for treatment of depressive conditions.

P076

Aluminium alters brain mitochondrial flux control ratios by
disrupting the electron transport system and modifying the
enzymatic activity of some complexes
Javier Iglesias-Gonzalez, Estefania Mendez-Alvarez
and Ramon Soto-Otero
Universidad de Santiago de Compostela, Santiago de
Compostela, Spain

Notes:

Aluminium has often been related to the aetiology of several
neurodegenerative disorders, which includes Parkinson’s disease
(PD). Thus, certain epidemiological studies and some cases of
sporadic PD in the Island of Guam point out to this metal as one
of the factors involved in the development of this disorder. In
addition, impairment in mitochondrial bioenergetics seems to play
a central role on the apoptotic processes related to the progression of PD. The aim of our work was to study the effects caused
by increasing concentrations of Al3+ on some metabolic flux
controls. Isolated mitochondria from rat forebrains were analyzed
using high resolution respirometry. The protocol used to assay
mitochondrial respiration maintained saturated-concentrations
of ADP and substrates, and guaranteed the convergence of
electron flow at the Q-junction from all the complexes of the
electron transport system (ETS). Our results showed alterations
in both leak and uncoupling control ratios due to a decrease in
the maximum capacity of the ETS. Additionally, mitochondrial
complex activities were studied by ELISA and alterations were
revealed in some of them. In conclusion, aluminium impairs mitochondrial bioenergetics and consequently we corroborate it as a
possible factor contributing to the development of PD.
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Investigating the effect of mitochondrial dysfunction on
substantia nigra neuronal death

Notes:

Amy K Reeve1, Martin Meagher1, Nichola Z Lax2,
Eve Simcox1, Philippa Hepplewhite1, Evelyn Jaros3
and Doug Turnbull1
1
Institute for Ageing and Health, Newcastle upon Tyne, UK
2
Newcastle University, Newcastle upon Tyne, UK
3
Neuropathology/Cellular Pathology, Newcastle upon Tyne,
UK
Substantia nigra (SN) neurons are particularly susceptible to mitochondrial dysfunction, caused by a number of factors, but how does
this impact on neuronal survival in ageing and Parkinson’s disease
(PD)?
Mitochondrial dysfunction within the SN may be caused by mutations
within mitochondrial DNA (mtDNA) which can reach levels of ~50%.
To explore the effects of mitochondrial dysfunction, caused by mtDNA
mutations, on these neurons we investigated SN changes in patients
with mitochondrial disease due to inherited or acquired mtDNA
mutations. We found that mitochondrial dysfunction exists within the
SN of these patients and that mutational loads surpass those of age
matched controls. However we only found severe cell loss in those
patients with acquired mtDNA mutations. We have also shown in
patients with PD that within SN neurons mitochondrial deficiencies
are not associated with Lewy bodies and that Lewy body containing
neurons have increased levels of essential subunits of the electron
transport chain compared to neurons lacking this pathology.
Therefore mitochondrial dysfunction and alpha-synuclein accumulation are independent variables which may both lead to SN cell loss in
ageing and PD. Our observations suggest that neurons with inherited
defects can alter cellular processes to survive, whereas neurons in
which a defect accumulates over time are less able to do this. This
could lead to new therapeutic strategies to treat the mitochondrial
dysfunction that is prominent in ageing and age related disease.

P078

Regulation of DAG lipase activity – implications for
‘on-demand’ endocannabinoid signalling
Rachel L Lane, Emma Williams, Praveen K Singh,
Fiona Howell, Gareth Williams and Patrick Doherty
King’s College London, London, UK

Notes:

Diacylglycerol lipases (DAGL α and β) are key enzymes in the
biosynthesis of 2-AG, the major endocannabinoid (eCB) in the
brain. 2-AG acts on CB1 and/or CB2 receptors and DAGLdependent eCB signalling regulates a large number of responses
including axonal growth during development, as well as neurogenesis and retrograde synaptic plasticity in the adult (Oudin
et al., 2011). The enzymes also play a major role in driving
pathogenic inflammatory responses via a DAGL/MAGL pathway
that generates AA as a precursor to prostaglandin synthesis.
DAGL antagonists are being developed as novel therapeutics
based on their ability to regulate eCB-mediated signalling and/
or inflammatory responses. The DAGLs appears to display ‘ondemand’ synthesis, generating increasing amounts of 2-AG in
response to cellular messengers. Based on homology modelling
and analysis of phosphoproteomic databases we have postulated
that a phosphorylation dependent displacement of an intramolecular regulatory loop “activates” DAGL activity by allowing access
of the natural substrate DAG to the active site of the enzyme
(Reisenberg et al., 2012). We will report on two cellular assays
to measure DAGL function. The first uses a small surrogate
substrate and reports on the level of DAGL expression, rather
than activity, in a cell. The second measures DAGL-dependent
activation of the CB1 receptor, and this reports on physiologically
relevant DAGL activity in a cell. Evidence for phosphorylationdependent activation of DAGL, required for eCB signalling, will be
presented.
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P079

The pro-inflammatory cytokines TNFα, LTα and LTβ play
dissimilar roles in the endotoxin-mediated sensitization of
the neonatal brain to hypoxic-ischaemic insult

Notes:

Eridan Rocha Ferreira1, Erika Francesch Domenech1,
Sigrun Lange2, Laura Thei1, Ahad Rahim3,
Mariya Hristova1 and Gennadij Raivich1
1
University College London, London, UK
2
University College London, Institute for Women’s Health,
London, UK
3
Gene Transfer Technology Group, Institute for Women’s
Health, London, UK
Synergy between materno-fetal infection and hypoxic-ischemic insult
around the time of birth is a known contributing factor to perinatal brain
damage. This is a common precursor to cerebral palsy and other neurological deficits, affecting 2/1000 live births. Several studies have shown
that endotoxin up-regulates several molecules, including the TNF cluster
of pro-inflammatory cytokines. Our group has explored the role of this
cluster and shown that its deletion abolishes LPS sensitization to HI.
In this study, we wanted to investigate the individual effects of TNFα,
LTα and LTβ members of this cluster, using either global gene
deletion, or macrophage-specific deletion of both floxed TNFα alleles
with MLys::Cre (MLys+). At P7, littermate wild-type and homozygous
knock-out offspring of heterozygous mice underwent HI insult, consisting
of unilateral carotid occlusion followed by 30min 8% oxygen exposure.
12h prior, 0.6µg/g LPS or saline was administered intraperitoneally.
LPS pre-treatment resulted in significant inflammation, neuronal injury
and infarct in the WT littermates of the TNFα, LTα, LTβ and MLys+
groups. Mice lacking both copies of the LTα gene revealed a clear
reduction in LPS-mediated sensitization. In reverse, global deletion of
LTβ had a detrimental effect, with significant increase in brain damage.
Global deletion of TNFα showed a trend towards greater damage, but
deletion just in MLys+ macrophages was strongly protective, pointing
to a dual role for the TNFα gene depending on in which cell-type it is
expressed.

P080

Inhibition of protein deimination ameliorates neuronal damage caused by hypoxic ischaemic insult in the neonatal brain
Sigrun Lange1, Eridan Rocha Ferreira2, Mariya Hristova2,
Laura Thei2, Priyanka Mawjee2, Paul R Thompson3,
Anthony P Nicholas4 and Gennadij Raivich2
1
University College London, Institute for Women’s Health,
London, UK
2
University College London, London, UK
3
The Scripps Research Institute, Jupiter, USA
4
Department of Neurology, Birmingham, USA

Notes:

Protein deimination is a post-translational modification caused by
activated peptidylarginine deiminases (PADs) in response to Ca+2
elevation, leading to a charge loss that can alter protein conformation
and thus their function and interaction with other proteins. Protein
deimination has been associated with neurodegenerative diseases,
gene regulation and autoimmunity, and recently with neuronal insult
in spinal cord injury (Lange et al, 2011).
In this study we demonstrate that deiminated proteins are increased
in affected brain areas in the Rice-Vannucci murine neonatal hypoxic
ischemic insult model. To estimate the impact of protein deimination
on neuronal damage following HI and LPS sensitized HI, we used
the pan-PAD activity blocker Cl-Amidine. Infarct size, neuronal cell
death and microglial activation were significantly reduced in several
brain areas following PAD inhibition, both in LPS sensitized and nonsensitized HI, compared to control brains. Histone deimination, which
is associated with gene regulation, was increased in LPS sensitized
HI and markedly reduced upon PAD inhibition.
This is the first study identifying a novel role for PAD enzymes and
protein deimination in neonatal hypoxic ischemia. In depth studies
are under way to identify target proteins of deimination for drugdirected treatment for early intervention in response to hypoxic
ischemic insult in neonates.

Poster Abstracts 67

P081

p38 MAPK cascade regulates inhibitory learning in the
hippocampus
Dawn R Collins1, Kelly L Morton1, Katherine L Eales2
and Sonia AL Correa2
1
Warwick Medical School, Coventry, UK
2
University of Warwick, Coventry, UK

Notes:

Previous studies have shown that p38 MAPK (p38) is vital for
group1-metabotropic glutamate receptor (mGluR) long-term
depression (mGluR-LTD), but the role of downstream targets of
p38 in synaptic plasticity has yet to be identified. Here we show
that p38 and its direct substrates are required for mGluR-LTD
and are involved in learning and memory. Perfusion of DHPG, a
group1-mGluR agonist, failed to induce mGluR-LTD in hippocampal slices obtained from p38 cascade deficient mice. Interestingly,
whilst application of high frequency stimulation induced normal
long-term potentiation (LTP) in the CA1 region of hippocampal
slices from the deficient mice; application of low frequency stimuli
failed to reverse this synaptic strengthening. In agreement with
the significant deficits in depotentiation observed from in-vitro
recordings; deficient mice displayed distinctive abnormalities in
extinction, or reversal, of spatial learning; which was assessed
using a modified Barnes maze learning task. The findings from
this study are of crucial importance as they may provide potential
targets for novel therapeutic development; strategically aimed at
slowing cognitive decline associated with natural ageing, as well
as neurodegenerative disorders such as Alzheimer’s disease and
Schizophrenia.

P082

Oxidative stress and DNA damage in cerebral white
matter lesions of the ageing human brain
1

2

Notes:

1

Sufana A Mashhadi , Julie Simpson , Paul Heath ,
Mark J Dickman3, Paul G Ince1 and Stephen Wharton1
1
Sheffield Institute for Translational Neuroscience, Sheffield, UK
2
Academic Unit of Pathology, Department of Neuroscience,
University of Sheffield, Sheffield, UK
3
University of Sheffield, Sheffield, UK
Introduction: White matter lesions (WML) are linked to dementia and
depression. Ischaemia, may contribute to their pathogenesis but the exact
role of glial cell pathology remains unclear.
Aims: To investigates the hypothesis that oxidative DNA damage contributes to the pathogenesis of WML and the surrounding WM through altered
glial cells functioning.
Materials and Methods: Expression of 8-OHdG, a marker of oxidative
stress, was investigated in WML and control WM, both from cases with
WML (referred to as lesional controls) and without WML derived from the
MRC-CFAS. Lesions were identified using post mortem MRI. Oxidative
DNA damage was detected by immunohistochemisty and nuclear
expression was quantified. Double staining was performed for GFAP, CD68
and oligodendrocyte specific protein to enable colocalisation of 8OHdG
with markers of astrocytes, microglia and oligodendrocytes, respectively.
Expression of Malonaldehyde (MDA) was also quantified as a marker of
lipid peroxidation using Western Blotting technique on the frozen cohort.
Results: Extensive DNA damage was identified in all three groups of WM in
multiple cell types. Both WML (p=0.007) and lesional control WM (p=0.011)
showed significantly more 8-OHdG immunoreactive cells than control WM,
whilst WML and lesional controls did not significantly differ (p=0.526).
Other markers of DNA damage, including ɣH2AX and DNA-PK), showed a
similar pattern of expression. MDA quantification did not significantly differ
between the three groups of WM.
Conclusion:The similarity in the level of oxidative DNA damage in lesional
control WM and WML suggests that oxidative damage is widespread and
not confined to WML.
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P083

Study of the mechanism of glucocorticoid-induced myelin
gene expression in mouse oligodendrocyte cell lines
Eliseo Serone1, Giampiero Porcu2,
Daniele Di Giandomenico3, Anna Maria Poma1
and Antonella Ragnini-Wilson2
1
University Of L’Aquila, L’Aquila, Italy
2
Consorzio Mario Negri Sud, Santa Maria Imbaro
(Chieti), Italy
3
Consorzio Mario Negri Sud, Department of Cell Biology
and Oncology, Santa Maria Imbaro (Chieti), Italy

Notes:

Glucocorticoids are potent anti-inflammatory drugs that are used in
several neurodegenerative pathologies including multiple sclerosis
(MS). During a drug repositioning screen of 1200 compounds
using high throughput microscopy performed on oligodendrocyte
cell lines, we observed that some glucocorticoids promote myelin
gene expression better than dexamethasone, a drug that has
been shown to improve several MS disease parameters indicative
of its positive action in remyelination processes in Experimental
Autoimmune Encephalomyelitis (EAE) mouse model. These
glucocorticoids can be classified according to their potency in
myelin basic protein expression and oligodendrocyte differentiation. To clarify how glucocorticoids act in promoting myelin gene
expression in oligodendrocyte cell lines and to better classify this
important class of anti-inflammatory drugs with respect to their
action on myelination, we are undertaking a comprehensive study
making use of high throughput automated immunofluorescence
microscopy paralleled by multiparametric analyses. We expect
that our approach will reveal novel pro-myelinating pathways and
thereby indicate novel targets for pro-myelination drugs in the
central nervous system. Last but not least, we expect that our data
will allow more focused use of these drugs in neurodegenerative
pathologies, such as multiple sclerosis, involving inflammation
accompanied by degeneration of the myelin shield.

P084

Quantification of pathology in mixed Alzheimer’s disease
and Lewy body dementia
Lauren Walker1, Alan Thomas1 and Johannes Attems2
1
Institute for Ageing and Health, Newcastle-Upon-Tyne, UK
2
Newcastle University, Newcastle upon Tyne, UK

Notes:

Introduction: Cases that neuropathologically fulfil criteria for both
Alzheimer’s disease (AD) and dementia with Lewy bodies (DLB)
are classified as mixed AD/DLB. Using semi-quantitative scoring,
no differences were detected between cases that presented
clinically with AD or DLB. We investigated whether a quantitative
approach could reveal differences in the amounts of AD and DLB
pathology in mixed AD/DLB cases.
Methods: 21 mixed AD/DLB cases, which presented clinically
either as AD or DLB were quantified for tau, β amyloid and
α-synuclein and percentage burden of each pathology was
assessed in neocortical, limbic and brainstem regions.
Results: Differences in the degree of pathology between clinically
AD and DLB in various regions were detected quantitatively,
as an increase in the amount of tau pathology was seen in the
hippocampus (CA1-4) and the substantia nigra in clinically AD
patients compared to DLB. An increase in tau pathology was seen
in the amygdala of patients with a DLB phenotype compared
with AD. However, a statistically significant difference was only
observed in the locus coeruleus (P<0.05) where clinically AD
cases had a higher tau burden compared to DLB cases.
Conclusion: Quantification of hallmark pathological lesions of AD
and DLB can be detected in mixed AD/DLB cases that present
clinically with DLB or AD, but in the majority of regions failed to
reach statistical significance. Further studies are warranted to
identify distinct clinico-pathological phenotypes in mixed AD/DLB.
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Haemoglobins are located in the mitochondrial inter-membrane space and their distribution changes with age and in
Parkinson’s disease
Freya Shephard1, Susan Anderson2
and Lisa Chakrabarti2
1
University of Nottingham, Loughbrough, UK
2
University of Nottingham, Nottingham, UK

Notes:

The mitochondrion is the cellular organelle which consumes
oxygen in order to synthesise ATP. Mitochondrial dysfunction
is increasingly implicated in neurodegeneration. Haemoglobin
proteins are well studied iron-containing proteins that transport
oxygen in the blood of most vertebrates. We find that α and β
haemoglobin (Hba and Hbb) proteins are altered in their distribution in mitochondrial fractions from degenerating brain. We
have found that both Hba and Hbb are co-localised with the
mitochondrion in mammalian brain. The precise localisation of
the Hbs was determined, by immuno electron microscopy and
mitochondrial sub-fractionation, to be within the inner membrane
space and associated with the inner mitochondrial membrane.
We have examined Parkinson’s disease brain and find that large
nigral neurons appear to accumulate mitochondrial Hb. Our study
opens the door to an examination of the role of mitochondrial Hb
function in neurodegeneration.

P086
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P087

The aggregates of FTLD-FUS may be related to
stress granules

Notes:

Jack H Brelstaff1, Adamantios Mamais1,
Tammaryn Lashley1, Janice L Holton2, Andrew Lees1,
Martin N Rossor2, Tamas Revesz1
and Rina Bandopadhyay1
1
University College London, London, UK
2
Institute of Neurology, London, UK
Introduction: The term frontotemporal lobar degeneration (FTLD)
describes a heterogeneous group of disorders. One theory of
pathogenesis concerns the formation of temporary foci of stalled
translation initiation complexes, RNA, and RNA associated proteins
called stress granules (SGs). These aggregates are produced in
response to stress, and allow the cell to pause protein translation.
Here we show that many of the protein markers used to visualize
the aggregates of FTLD-FUS can be seen within SGs produced in
response to oxidative stress.
Material and methods: Using immunohistochemistry and immunofluorescence we investigated 13 cases of FTLD-FUS. All cases
were taken from the Queen Square Brain Bank collection. In tissue
culture, SH-SY5Y cells were subjected to 0.5mM arsenite for 2hours
before being fixed in paraformaldehyde and investigated with immunofluorecence. The antibodies used were commercially available
and raised against transportin1 (TRN1), fused in sarcoma (FUS),
ewing’s sarcoma (EWS), and TATA-binding protein-associated
factor15 (TAF15).
Results: The immunohistochemical studies showed that the cytoplasmic and intranuclear inclusions of FTLD-FUS can be seen using
TRN1, FUS, EWS, or TAF15 antibodies. The more complex pathology
such as fine threads and grain structures could also be seen with
most antibodies. In cultured SH-SY5Y cells, oxidative stress produced
several SGs/cell immunoreactive for TRN1, FUS, EWS, and TAF15.
Conclusions: Our investigation confirms that all of the FTLD-FUS
aggregate proteins can be found within SGs produced by oxidative
stress in a cell culture model.

P088

Antioxidant effect of pharmacological therapy of Parkinson’s
disease on human peripheral blood mononuclear cells
Monica Colamartino1, Massimo Santoro2,
Luca Padua2, Antonella Testa3 and Renata Cozzi1
1
Università Roma Tre, Rome, Italy
2
Fondazione “Don Carlo Gnocchi, Rome, Italy
3
Sezione di Tossicologia e Scienze Biomediche,
ENEA-Casaccia, Rome, Italy

Notes:

Parkinson’s disease (PD) is one of the most common neurodegenerative disorders, characterized by selective degeneration of
nigro-striatal dopamine (DA) neurons. Levodopa (L-Dopa) is the
‘gold standard’ drug for the treatment of the motor symptoms of
Parkinson’s disease, since it replenishes DA loss in PD patients.
Despite the evident beneficial effects, L-Dopa use may cause sideeffects due to the generation of reactive oxygen species (ROS).
Two peripheral L-Dopa metabolic pathways significantly deplete the
amount of L-Dopa reaching the brain. Strategies that may improve
the bioavailability of L-Dopa include coadministering L-Dopa with
carbidopa in multiple daily doses. Human peripheral blood lymphocytes (PBLs) express DA receptors and transporters and synthesize
endogenous DA; therefore they can be used as model cells to study
the peripheral effects of L-Dopa, even in combination with carbidopa.
In the present study we aimed to verify the toxicity of L-Dopa,
analysing the induction of DNA damage, and to substantiate whether
this effect could appear via oxidative stress. We also tested protective
effects of L-Dopa in the presence of oxidative stress conditions. We
investigated the effects of carbidopa in combined treatment with
L-Dopa and analysed the modulation of DNA damage, even under
conditions of exogenously induced oxidative stress. Furthermore
we have planned experiments to evaluate the expression of genes
involved in oxidative metabolism (such as superoxide dismutase, glutathione peroxidase, catalase and monoamine oxidase) after in vitro
treatments with L-Dopa and carbidopa.
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Budded baculoviruses as a tool for fluorescence
anisotropy-based assay of ligand binding to melanocortin
4 receptors
Ago Rinken1,2, Santa Veiksina1,2
and Sergei Kopanchuk1,2
1
University of Tartu, Institute of Chemistry, Tartu, Estonia
2
Competence Centre on Reproductive Medicine and
Biology, Tartu, Estonia

Notes:

We have shown that fluorescence dye-labelled ligand Cy3B-NDPα-MSH can be used as probe for characterization of melanocortin
4 receptor (MC4R) by fluorescence anisotropy measurements
(Veiksina et. al (2010) Anal Biochem 402, 32-39). MC4R is widely
distributed in brain and it plays important role in regulation of
food intake, energy balance, sexual and other functions. Herewith
we have implemented Baculovirus Surface Display technology
to produce receptors and found that receptors on the surface
of budded baculovirus nanoparticles greatly increase quality of
the assay (signal/nose ratio, stability in time, etc.) and provide
desired flexibility of experimental format that are necessary for
screening of new compounds and quantitative global analysis of
their binding parameters.
Supported by EU through the European Regional Development
Fund (TK114 and 30020) and Estonian Research Council
(SF0180032s12 and 8314).

P090

The p38 MAPK cascade regulates dendritic spine morphogenesis and AMPA receptor trafficking during mGluR-LTD
Katherine L Eales, Thomas O’Loughlin, Oleg Palygin,
Yuriy Pankratov and Sonia AL Correa
University of Warwick, Coventry, UK

Notes:

Activity-mediated changes in neuronal communication underlie
dynamic processes such as learning and memory. Group1metabotropic glutamate receptor (mGluR) stimulation activates
a stress-activated kinase, p38 MAPK (p38), which is required
for the induction of mGluR long-term depression (mGluR-LTD).
However the p38 downstream targets linking mGluR-activation and AMPA receptor (AMPAR) endocytosis observed in
mGluR-LTD remains a mystery. Here we present evidence for a
new mechanism by which the p38 cascade regulates synaptic
plasticity alongside dendritic spine morphogenesis. Our observations using hippocampal cultures from p38 cascade deficient
mice overexpressing actin-eGFP show severe abnormalities
in dendritic spine morphogenesis compared to wild-type cells.
Interestingly, using a “chemical” protocol to induce mGluR-LTD
combined with whole-cell recordings, we show that hippocampal cultures from the p38 cascade deficient mice have impaired
mGluR-LTD. Furthermore, surface biotinylation of AMPAR
subunits demonstrates that AMPAR endocytosis is impaired in
mGluR-LTD in the p38 cascade deficient cells. Here we present
a new mechanism by which p38 downstream targets provide the
link between induction of mGluR-LTD and AMPAR endocytosis
alongside changes in spine morphology. This discovery may
provide crucial insights into the molecular mechanisms associated
with cognitive decline, a process observed in ageing and in neurodegenerative diseases such as Alzheimer’s disease.
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P091

Alterations in the lipid composition of ageing brain
mitochondria
Amelia Kate Pollard, Catherine Ortori, David A Barrett
and Lisa Chakrabarti
University of Nottingham, Nottingham, UK

Notes:

Advanced age is a major risk factor for neurodegenerative
disease. We are beginning to gain a much better understanding
of the role of important proteins and associated networks involved
in neurodegeneration pathways. However, lipids have not been
interrogated to the same degree, though their potential roles are
likely to be of significant importance.
Harman’s mitochondrial theory of aging proposes that reactive
oxygen species (ROS) contribute to the aging process. ROS can
modify and disrupt the function of lipid species. Other changes
throughout the lifetime of an organism can also impact upon the
lipid composition of tissues. We have begun to interrogate the
mitochondrial lipid content of old and young murine brain and
muscle in an attempt to characterise any lipid changes that are
age and tissue specific for this organelle.
Liquid chromatography coupled with accurate mass high
resolution mass spectrometry was used to identify lipids from
enriched mitochondrial fractions. The accurate mass data
were analysed using the proprietary ‘Sieve’ software (Thermo
Scientific). The compiled data were ranked and the Human
Metabolome and other databases were used to facilitate identification by mass. Our results indicate that significant changes in
lipid composition are found as mitochondria age. We will present
the major lipid candidates and pathways identified by our study.

P092

Cytoprotective function of peroxisomal peroxiredoxin 5 in
glial cells
1

1

Notes:

2

Geoffroy Walbrecq Jr. , Sarah Becker , Bo Wang ,
Marc Fransen2 and Bernard Knoops1
1
Université Catholique de Louvain, Louvain-la-neuve,
Belgium
2
Katholieke Universiteit Leuven, Leuven, Belgium
Peroxiredoxin 5 (PRDX5) is a thioredoxin peroxidase which reduces
organic peroxides and also peroxynitrite. This enzyme is present in
the cytosol, mitochondria, peroxisomes and the nucleus in human
cells. Antioxidant and cytoprotective functions have been well
documented for cytosolic, mitochondrial and nuclear mammalian
isoforms of PRDX5. However, the exact function of PRDX5 in peroxisomes is still not clear.
Peroxisomes are cell organelles which participate in multiple
important metabolic processes including the β-oxidation of fatty
acids, the metabolism of reactive oxygen species (ROS) and plasmalogen synthesis.
The aim of this work is to determine the function of peroxisomal
PRDX5 in mammalian cells, and more specifically in glial cells of the
nervous system. In order to study the role of PRDX5 in peroxisomes,
murine endogenous expression of PRDX5 in 158N oligodendrocytes
was knocked-down by RNA interference. Also, PRDX5 expression
in peroxisomes was re-established using a pEF-BOS vector coding
for the human PRDX5 whose weak peroxisomal targeting sequence
1 (PTS1; SQL) has been mutated to a strong PTS1 (SKL). Stable
158N clones were obtained and the cytoprotective function of peroxisomal PRDX5 against KillerRed-PTS1 and mito-KillerRed-mediated
ROS production and against H2O2 and tBHP was examined using
MTT viability assays.
Altogether our results show that peroxisomal PRDX5 protects 158N
oligodendrocytes against H2O2, tBHP and KillerRed-PTS1-mediated
oxidative stress. However, the relative importance of catalase and
PRDX5 as antioxidant enzyme inside peroxisomes still remains to
be investigated.
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Investigation of axonal pathology in the cerebellum of
individuals with mitochondrial disease

Notes:

Jonathan Phillips1, Nichola Z Lax1, Robert W Taylor1
and Doug Turnbull2
1
Newcastle University, Newcastle upon Tyne, UK
2
Institute for Ageing and Health, Newcastle upon Tyne, UK
Background:The CNS is highly dependent on mitochondria to
produce ATP, via oxidative phosphorylation. Disruption of oxidative
phosphorylation can occur in patients with defective mitochondria,
leading to impaired ATP generation. This can disturb neural function
in patients, resulting in the development of neurological deficits
and structural changes in the cerebellum. A prominent feature of
these structural changes are axonal torpedoes, which are fusiform
swellings of proximal axonal segments of cerebellar Purkinje cells
containing a high concentration of disorganised neurofilaments.
Aim: To investigate the extent of axonal pathology occurring in the
cerebellum of patients harbouring mitochondrial defects relative to
control subjects and to explore the relationship between mitochondrial respiratory chain deficiency and formation of axonal torpedoes.
Methods: Immunohistochemistry and Immunofluorescence was
performed on 5 μm formalin-fixed cerebellum sections from both
patients and control individuals.
Results: Patients with defective mitochondria had increased axonal
torpedo density, both proximal to purkinje cells and in the white
matter in comparison to control tissue. Purkinje cell density and
Myelin density was significantly reduced in the patients. Analysis
showed mitochondria were present in the swellings.
Discussion: Patients with mitochondrial defects displayed a higher
level of axonal pathology in the cerebellum compared to controls.
Conclusion: This study has shown that mitochondrial defects
are associated with increased axonal pathology suggesting that
disruption of mitochondrial function may be important factor in
common neurological disorders where axonal pathology dominates.

P094

X-linked intellectual ability-associated mutations in
synaptophysin disrupt protein function in synaptic
vesicle recycling
Sarah Gordon and Mike Cousin
Centre for Integrative Physiology, Edinburgh, UK

Notes:

Synaptophysin (SYP) is a 4 transmembrane domain, integral
synaptic vesicle (SV) protein that accounts for approximately 10%
of total SV protein cargo. SYP knockout mice display mild deficits
in learning and memory, but no global defects in SV recycling.
We have shown that SYP is required for the specific retrieval of
the v-SNARE synaptobrevin II (sybII) from the plasma membrane
during SV endocytosis. In addition, SYP increases the rate of
endocytosis. SYP has been implicated in X-linked intellectual
disability (XLID), with a recent study identifying four separate synaptophysin gene mutations in families affected by the disorder. To
determine how these mutations may impact on SYP function, they
were expressed in cultured cortical neurons derived from SYP
knockout mice. Two distinct mutants encoding truncated forms of
SYP were mislocalised from nerve terminals and failed to retrieve
sybII. The remaining two mutants displayed a nerve terminal
localisation but did not support efficient retrieval of sybII during
endocytosis. Interestingly one mutant fully rescued SV endocytosis kinetics, suggesting sybII retrieval and endocytosis speed are
regulated by independent regions of SYP. These studies suggest
that the efficient retrieval of sybII by SYP may be key to maintaining synaptic health and perturbation of this event may contribute
to the pathogenesis underlying neurodevelopmental disorders
such as XLID.
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P095

A role for APP in surface trafficking of NMDA receptors
Sarah Cousins, Neal Innocent
and F. Anne Stephenson
UCL School of Pharmacy, London, UK

Notes:

Despite mutations and gene duplications of amyloid precursor
protein (APP) being linked to familial forms of Alzheimer’s
disease, the function of APP remains elusive. One ascribed
role for APP is that of the mediation of neuronal trafficking
mechanisms. We have previously found that APP695, the splice
variant found in neurons, associates with the two major NMDA
receptor subtypes, GluN1/GluN2A and GluN1/GluN2B, via the
obligatory GluN1 subunit. Further, we have identified that Neto1,
a putative auxiliary NMDA receptor protein, associates with the
NMDA receptor/APP complex in the brain. We tested six point
mutations linked to familial forms of Alzhiemer’s disease and
found that they did not affect the association between APP/GluN1
subunits. The over-expression of APP695 enhanced both GluN1/
GluN2A and GluN1/GluN2B receptor surface expression. Here
we have carried out both antibody feeding assays and utilised
Dynasore to inhibit endocytosis and we found that APP reduced
the rate of GluN1/GluN2A and GluN1/GluN2B receptor internalisation. Thus, these findings support further a functional role
for APP in the regulation, cell surface delivery and stabilisation
of NMDA receptors. This may have implications for Alzheimer’s
disease in which APP dysfunction plays an important role.
Supported by Alzheimer’s Research UK

P096

Implication of the dementia-related protein Chmp2B in
synaptic plasticity
1

Notes:

1

Romain Chassefeyre , José Martinez-Hernandez ,
Federica Bertaso2, Nathalie Bouquier2, Yohann Coute3,
Béatrice Blot1, Karin Pernet-Gallay1, Laurent Fagni2,
Remy Sadoul1 and Yves Goldberg1
1
INSERM U836, Grenoble, France
2
Institut de Génomique Fonctionnelle, Montpellier, France
3
Institut de Recherches en Technologies et Sciences pour le
Vivant (iRTSV), CEA, Grenoble, France
The Charged Multivesicular body Protein 2B (Chmp2B) is a subunit of
the ubiquitous ESCRT-III complex, a cytoplasmic entity responsible for
membrane deformation and scission in endosomal sorting and other
cellular activities. Dominant mutations in human CHMP2B underlie a
rare familial form of the neurodegenerative disease fronto-temporal
dementia. Here we present evidence that Chmp2B is involved in
synaptic plasticity. Chmp2B immunoreactivity is strongly enriched in
specific brain regions, including cortex, hippocampus, and olfactory bulb.
In hippocampal neurones in culture or in situ, the protein is distributed
throughout the neuronal cytoplasm, particularly within dendritic spines.
Immuno-electron microscopy indicates that Chmp2B concentrates just
beneath the spine plasma membrane, around the post-synaptic density
(PSD). Biochemical fractionation, co-immunoprecipitation and proteomic
analysis demonstrate that synaptic Chmp2B is part of a large supramolecular assembly which contains other subunits of ESCRT-III, as
well as NMDA receptors. Consistent with published results, in cultured
hippocampal neurones transfected with a control shRNA plasmid,
stimulation of post-synaptic NMDA receptors induced both long-term
potentiation of miniEPSC amplitude and frequency, as well as a stable
increase in median spine volume. Both of these effects were abrogated
in neurones transfected with an shRNA plasmid targeting Chmp2B.
In addition, Chmp2B depletion resulted in a drop in basal mEPSC
frequency and amplitude. Chmp2B and ESCRT-III may be required for
coupling NMDA receptors to plasticity-related effectors, the identity of
which is currently being investigated.
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Immunoproteasome induction and local MHC class I
molecules presentation in motor neurons of a familial ALS
mouse model
Giovanni Nardo, Raffaele Iennaco, Marianna Marino
and Caterina Bendotti
IRCCS- Istituto di Ricerche Farmacologiche Mario Negri,
Milano, Italy

Notes:

Immunoproteasome recognizes and degrades polyubiquitinated
protein substrates to generate small protein fragments that
can be used by major histocompatibility complex (MHC) class
I molecules for the display of antigens to the adaptive immune
system. Another major function of immunoproteasome is the
maintenance of protein homeostasis and the preservation of cell
viability under cytokine-induced oxidative stress, while MHCI may
modulates the synaptic plasticity of the motor axons at the neuromuscular junction (NMJ). Here we report that motor neurons and
surrounding glial cells in SOD1G93A mice at very early stages of
the disease, exhibit a remarkable induction of the immunoproteasome, in particular the subunit LMP7, and of the MHCI and β2
microglobulin (β2m). Of particular interest is the observation of
a remarkable overexpression of all these proteins in the motor
axons and NMJ of familial ALS mice during the disease course.
These data suggests that the activation of the adaptive immune
system molecules both at central and peripheral level take part
in the pathogenesis and/or progression of ALS. Studies are
ongoing to investigate the beneficial or detrimental effect of this
immune response.
This work is supported by MNDA, Regione Lombardia under
Institutional Agreement no. 14501, the European Community’s
(FP7/2007-2013) under grant EuroMOTOR n° 259867.

P098

The role of caspase-mediated truncation of tau on its propensity to aggregate in in vitro models of tau aggregation
Luanda Barnham, Clare Hardy, Yolanda Gibson,
Michael Hutton, Michael O’Neill and Joanna Wolak
Eli Lilly and Company Limited, Windlesham, Surrey, UK

Notes:

Aggregation of tau is one of the key hallmarks of Alzheimer’s
disease and other tauopathies. There is a lot of scientific
evidence that proteolytic processing of tau by caspases, in
particular Caspase-3 and Caspase-6, may play an important role
in the aberrant change of tau’s conformation and its aggregation.
It has been demonstrated that the truncated tau forms generated
by proteolytic modifications can themselves aggregate and
induce aggregation of full-length tau. The aim of this work was
to investigate whether proteolytic processing of tau at several
known Caspase-3 and Caspase-6 specific sites can indeed drive
tau aggregation.
We set up a cell-based model of tau aggregation with HEK293
cells transiently transfected with the full-length 1N4R P301S tau
and several tau deletion mutants mimicking tau truncation by
caspases. Tau aggregation was assessed using high-speed centrifugation of cell lysates followed by biochemical analyses of total
and AT8-reactive tau in soluble and insoluble fractions. In parallel,
we investigated the in vitro aggregation properties of purified
recombinant full-length tau and truncated tau mimicking cleavage
by Caspase-3 and Caspase-6, using the Thioflavin T assay.
Our results provide an insight into the role of tau proteolytic
cleavage by Caspase-3 and Caspase-6 on tau’s propensity
to aggregate. These findings contribute to the discussion on
whether therapeutics aimed at inhibiting caspase-mediated tau
cleavage could be beneficial in slowing cleavage and aggregation, and hence potentially inhibit the pathological cascade in
Alzheimer’s disease.
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P099

Aberrant peripherin expression and stability and splicing
of GLT-1 in TDP-43A315T transgenic mouse model of ALS
Muruj Barri and Majid Hafezparast
University of Sussex, Falmer, Brighton, UK

Notes:

Amyotrophic lateral sclerosis (ALS) is a form of late-onset motor
neuron disease, manifested by progressive muscle weakness and
fatal paralysis. TDP-43, an RNA/DNA binding protein implicated
in ALS, regulates RNA metabolism. Aberrant RNA splicing of
peripherin and EAAT2 have been reported to be involved in the
pathogenesis of ALS. Here, we investigated RNA splicing of
peripherin and GLT-1, the murine homologue of EAAT2, in the
TDP-43A315T and SOD1G93A transgenic mouse models of ALS.
We found that contrary to previous reports, Per-61 expression
is not specific to SOD1G93A mice and that the wild type mice also
express this isoform of peripherin at both RNA and protein levels.
No novel alternative splice variants were found in peripherin nor
GLT-1. In symptomatic TDP-43A315T mice, Per-45 translation was
selectively up-regulated. Moreover, treating neurofilaments with
Triton X-100 resulted in a significant increase in the levels of
soluble Per-56 and Per-45 in samples isolated from TDP-43A315T
mice. Conversely, soluble Per-56 and Per-45 levels were reduced
significantly in SOD1G93A mice. In addition, the expression of
GLT-1B, a neuronal splice variant of GLT-1, was significantly
down regulated in both symptomatic and non-symptomatic TDP43A315T mice. Collectively, these data suggest that overexpression
of TDP-43A315T impairs peripherin expression and stability.
Moreover, the reduction of GLT-1B expression suggests impaired
splicing in TDP-43A315T mice.

P100

Regulation of protein aggregation by Arfaptin2 in
Amyotrophic Lateral Sclerosis
Aida Mohammedeid, Suchii Kong, Andrew Grierson,
Mimoun Azzouz and Ke Ning
The University of Sheffield, Sheffield, UK

Notes:

Hypothesis: We hypothesise that depletion of arfaptin 2 by
overexpression of dominant negative form of arfaptin2 or siRNA
regulates protein aggregation in ALS via maintaining or activating
proteasomal activities, which in turn decreases neuron toxicity
and improves neuronal survival.
Objectives: The aim is to investigate the effect of Arfaptin-2mediated regulation of protein aggregation in wild-type and
mutant superoxide dismutase 1 (SOD1G93A) primary motor
neuron (MN) culture and to assess whether Arfaptin-2 is involved
in TDP-43 protein aggregation in primary MNs isolated from
SOD1G93A mouse embryos in vitro and in mouse models of ALS
in vivo.The ultimate aim of this project is to improve quality of life
for ALS patients.
Findings: Arfaptin2 colocalises with SOD-1 in lumbar spinal cord
section in mouse ALS and in aggregations in brain tissue in
C9ORF72 positive ALS patient and colocalises with TDP-43 in
wild-type and SOD-1G93A primary motor neuron cultures. Half-C
transfection reduces TDP 43 protein aggregation in wild-type
and SOD-1G93A primary motor neuron. Preliminary result of the
survival assay shows that half-C arfaptin 2 transfection have no
significant effect on the cell survival due to the efficiency of transfection. Further studies are ongoing using viral vectors. Therefore,
Lenti-viral vectors are being successfully generated to confirm
the effect in vitro and assess the effects of arfaptin 2 in mouse
models of ALS.
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Role of protein SUMOylation in the selective vulnerability
of organotypic hippocampal slices to oxygen-glucose
deprivation
Vasco Casimiro Silveirinha, Gary Stephens
and Helena Cimarosti
University of Reading, Reading, UK

Notes:

Brain ischemia (stroke) is the third leading cause of death
worldwide, with an estimated 16 million new victims per year.
However the understanding of the underlying pathogenic
mechanisms associated with ischemia is still limited. These
mechanisms include post-translational protein modifications such
as Small Ubiquitin-like Modifier (SUMO) conjugation. Protein
SUMOylation has broad effects, such as modification of proteinprotein interactions and alteration of their subcellular localization,
as well as activity and stability. Different regions of the hippocampus show different susceptibilities to ischemia, with neurons in
the dentate gyrus (DG) being more resistant than those in the
CA1 region. However, the cellular and molecular mechanisms
underlying this phenomenon, known as selective vulnerability,
remain largely unknown. We are currently investigating the
possible involvement of protein SUMOylation in selective vulnerability by using organotypic hippocampal slice cultures exposed to
oxygen and glucose deprivation (OGD), an in vitro model of brain
ischemia. Western blotting analysis from organotypic hippocampal slices exposed to OGD, micro-dissected into CA1 and DG,
suggest an increase in SUMO-2/3-ylated proteins and a decrease
in the de-SUMOylating enzyme SENP-1 in the DG compared to
the CA1 region. These results point to protein SUMOylation as
a key pathway that can lead to the increased resistance to OGD
observed in the DG region. Support: Royal Society and Reading
University Research Endowment Trust Fund.

P102

Pathogenic FUS mutations retain spliceosomal snRNPs
in the cytoplasm
Valeria Gerbino1, Maria Teresa Carri2,
Mauro Cozzolino3 and Tilmann Achsel4
1
Fondazione Santa Lucia, Rome, Italy
2
University of Rome, Rome, Italy
3
Consiglio Nazionale delle Ricerche, Rome, Italy
4
Centre Human Genetics, Catholic University of Leuven,
Leuven, Belgium

Notes:

Motor Neuron Diseases (MNDs) such as Amyotrophic Lateral
Sclerosis (ALS) and Spinal Muscular Atrophy (SMA) are
associated with defects in proteins involved in RNA metabolism,
but the particular step in RNA metabolism that is vulnerable in
motor neurons – if there is one – remains unknown. Here we
show that FUS, one of the causative factors in ALS, associates
in NSC34 neuronal cells with SMN, the causative factor in
SMA. FUS binds to spliceosomal snRNPs downstream of the
SMN function, indicating that the two genes work on the same
pathway. SnRNP binding of FUS is not affected by pathogenic
FUS mutations. Instead, cytoplasmic aggregation of mutated FUS
induces a partial mis-localisation of the snRNPs in the cytoplasm,
and this is followed by a change in the behaviour of the alternative splicing machinery. The FUS mutations thus have a similar
effect as SMN1 deletion in SMA, suggesting that changes in
alternative splicing might represent a critical step in motor neuron
degeneration.
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P103

Neuroprotective effects of sulforaphane
Sandra K Bednar1, Aedin Cassidy2, Tom Wileman1
and Yongping Bao2
1
Norwich Medical School, Norwich, UK
2
University of East Anglia, Norwich, UK

Notes:

To date, isothiocyanates (ITCs) have been investigated predominantly for their anticarcinogenic properties. Sulforaphane (SFN)
is one of the most powerful ITCs and can be found in cruciferous
vegetables such as broccoli and cauliflower. It has been shown
to have various cellular effects such as activation of phase II
enzymes via Keap1-Nrf2, cell cycle arrest as well as induction
of autophagy and apoptosis. Several in vivo and in vitro studies
found that SFN can protect cells from toxic challenge with H2O2,
carbon tetrachloride, cisplatin and others, therefore reducing
subsequent liver, kidney or heart damage. Only recently has SFN
also been investigated for its potential effects on neuroprotection.
We are exploring the effects of SFN in several neuronal cell lines
including PC-12, differentiated PC-12 and SH-SY5Y cells and
have confirmed the various cellular effects outlined above. As
SFN has only recently been found to induce autophagy, we have
studied the effects of SFN-induced autophagy on neurons in more
detail. Our studies suggest that not all of the beneficial effects of
SFN are mediated through Nrf2 activation and that autophagy
may play a significant role in the defence against toxin-induced
cell death.

P104

Stimulated release of tau from organotypic brain slices
Dawn H.W. Lau, Amy M Pooler, Wendy Noble
and Diane Hanger
King’s College London, Institute of Psychiatry,
Department of Neuroscience, London, UK

Notes:

Tau protein is best known for its function in stabilising microtubules; however, there is growing evidence that tau could play
a role in neuronal signalling. Recent studies have shown that
there is a pool of tau associated with the plasma membrane, and
tau has also been observed in the extracellular space. We have
shown previously that stimulation of neurons with potassium
chloride or AMPA receptor agonists induces release of tau from
primary cortical neurons. To gain insight into this mechanism, we
have used organotypic brain slices to investigate tau release.
Organotypic brain slice culture is a physiologically relevant ex
vivo model system in which both neurons and glia are present.
Organotypic brain slices also retain many features of the intact
brain such as synaptic plasticity; thus, this model represents an
ideal system in which to study pathological changes in complex
disorders such as Alzheimer’s disease. In agreement with
our observations in primary neurons, we found that neuronal
stimulation also induces the release of substantial amounts
of tau from organotypic brain slices in culture. To examine the
relationship between amyloid β-peptide (Aβ) and tau deposition
in Alzheimer’s disease, we are now investigating the effects of
Aβ on tau release in organotypic brain slices. Dysregulation of
processes regulating tau release could be related to the spread
of tau pathology in the tauopathies.

Poster Abstracts 79
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Investigating Oxr1 as a protective factor against oxidative
stress-induced neurodegeneration
Kevin X Liu, Benjamin Edwards, Yixing Wu,
Mattea J Finelli, Kay E Davies and Peter L Oliver
University of Oxford, Oxford, UK

Notes:

Oxidative stress is a common etiological feature of neurological
disorders, although the pathways that govern defence against
reactive oxygen species in neurodegeneration remain unclear.
We have identified the role of oxidation resistance 1 (Oxr1) as
a vital protein that controls the sensitivity of neuronal cells to
oxidative stress; mice lacking Oxr1 display cerebellar neurodegeneration, and neurons are less susceptible to exogenous
stress when the gene is over-expressed. We show up-regulation
of OXR1 in human amyotrophic lateral sclerosis (ALS) as well as
over-expression at the pre-symptomatic stage in several mouse
models of neurodegeneration. These data suggest that OXR1 is
a novel early marker for stress in neurons and potentially a new
neuroprotective factor in neurodegenerative disease. Significantly,
our new data are demonstrating that enhanced expression of
Oxr1 can delay the onset of neurodegeneration in vivo using
transgenic mouse models.

P106

E3 ubiquitin ligase APC/C-Cdh1 regulates neural
differentiation
María Delgado-Esteban1,2, Irene García-Higuera2,
Carolina Maestre1, Sergio Moreno2 and Angeles
Almeida1,2
1
Instituto de Investigación Biomédica de Salamanca,
Hospital Universitario de Salamanca, Spain
2
Instituto de Biología Funcional y Genómica CSIC/USAL,
Salamanca, Spain

Notes:

The morphology of the adult brain is the result of a delicate
balance between neural progenitor proliferation and the initiation
of neurogenesis in the embryonic period.
Although the length of the G1-phase of the cell cycle in progenitor
cells is known to be a key factor, the specific molecular events
controlling neurogenesis are yet undefined.
Here, we assessed whether the anaphase-promoting complex/
cyclosome (APC/C) cofactor, Cdh1 –which regulates mitosis exit
and G1-phase length in dividing cells, regulates neurogenesis in
vivo. Using an embryo-restricted Cdh1 knockout mouse model,
we show that functional APC/C-Cdh1 ubiquitin ligase activity is
required for both terminal differentiation of cortical neurons in vitro
and neurogenesis in vivo.
Furthermore, genetic ablation of Cdh1 impaired the ability of
APC/C to promote neurogenesis by delaying the exit of the
progenitor cells from the cell cycle. This caused replicative stress
and p53-mediated apoptotic death resulting in decreased number
of cortical neurons and cortex size. These results demonstrate
that APC/C-Cdh1 coordinates cortical neurogenesis and size,
thus posing Cdh1 in the molecular pathogenesis of congenital
neurodevelopmental disorders, such as microcephaly.
This work was funded by FEDER (European regional development fund) and Instituto de Salud Carlos III (PI12/00685;
RD06/0026/1008 and RD12/0014/0007).
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The p53 Arg72Pro polymorphism determines circulating
levels of CD34+ progenitor cells and prognosis after
hemorrhagic stroke

Notes:

Cristina Rodríguez1, Tomás Sobrino2, José Carlos
Gómez Sánchez1, José Castillo2 and Angeles Almeida3
1
Instituto de Investigación Biomédica de Salamanca (IBSAL).
Hospital Universitario de Salamanca. Fundación IECSCYL.,
Salamanca, Spain
2
Hospital Clínico Universitario, Universidad de Santiago de
Compostela, Santiago de Compostela, Spain
3
Institute of Biomedical Research of Salamanca, Salamanca,
Spain
There is evidence of a beneficial effect of circulating endothelial progenitor cells (CD34+) in the repair of ischemic tissues. It
was previously established that the number of circulating CD34+
progenitor cells is associated with good prognosis of hemorrhagic
stroke patients. Recently, our group has shown that the Arg72Pro
polymorphism in the Tp53 gene modulates neuronal apoptosis and
determines functional prognosis in stroke patients. Thus, the polymorphic variant p53-Arg displays higher apoptotic capacity than the
Pro one and, consequently, the Arg/Arg genotype is associated with
poor functional outcome of stroke patients. We therefore studied
the possible effect of this SNP on circulating CD34+ progenitor cells
and its impact on functional prognosis after hemorrhagic stroke. Our
results show that patients harboring the Arg/Arg genotype have lower
levels of circulating CD34+ progenitor cells at 7 days after admission,
which correlates with poor prognosis at 3 months after stroke.
Moreover, levels of growth factors that promote cell mobilization
from the bone marrow, such as VEGF or SDF-1 alpha, were significantly lower in Arg/Arg patients than in those patients harboring the
Pro allele.
This work was funded by FEDER (European regional development
fund) and Instituto de Salud Carlos III (CD11/00348; CP12/03121;
PI12/00685; RENEVAS RD06/0026/0000 and RD06/0026/1008;
INVICTUS RD12/0014/0001 and RD12/0014/0007).

P108

Kallikrein-related peptidase 6 (KLK6) regulates
extracellular levels of α-synuclein in an indirect way
Methodios Ximerakis1, Giorgos Pampalakis2,
Leonidas Stefanis1, Georgia Sotiropoulou2
and Kostas Vekrellis1
1
Biomedical Research Foundation of the Academy of
Athens, Athens, Greece
2
University of Patras, Rion-Patras, Greece

Notes:

A plethora of evidence supports that α-synuclein plays a central
role in the pathogenesis of Parkinson’s disease (PD), the second
most common neurodegenerative disorder affecting mostly the
elderly population. Although α-synuclein was considered to be
an exclusively intracellular protein, it has been shown that it is
also secreted with as yet unknown function(s). Thus, it has been
suggested that secreted α-synuclein might have paracrine roles
in brain homeostasis, which under pathological conditions could
contribute to the cascade of events leading to neuronal degeneration in PD. Considering that the levels of α-synuclein seem to
be critical in the etiopathology of PD, as well as, that enzymes
responsible for its processing are not well studied, we sought
to investigate factors and mechanisms that regulate the proteolytic clearance of secreted α-synuclein. As a source of secreted
α-synuclein we used conditioned media (CM) from SH-SY5Y
cells that were modified to overexpress and secrete this protein
under biologically relevant conditions and concentrations. Here,
we provide evidence for a differential susceptibility of recombinant and naturally secreted α-synuclein to proteolysis. Our data
support that unlike the recombinant α-synuclein forms that are
efficiently cleaved by KLK6, an extracellular serine protease that
is highly expressed in CNS, the naturally secreted α-synuclein
forms are resistant to KLK6 proteolysis. In parallel, we found
that KLK6 regulates the catabolism of secreted α-synuclein in an
indirect way.
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P109

The copper chaperone function of the parkinsonism-linked
protein DJ-1
Mark Odell and Rhyan Puno
University of Westminster, London, UK

Notes:

A rare, early-onset form of parkinsonism results from mutations
in DJ-1, a ubiquitous protein composed of a single flavodoxin-like
domain that forms a functional homodimer. Cellular expression of
DJ-1 confers protection against oxidative stress. DJ-1 knockout
animal models do not show loss of dopaminergic neurons but
they become sensitive to toxins that elicit oxidative stress. It was
recently suggested that DJ-1 could serve to activate the Cu-Zn
superoxide dismutase (SOD1) by providing the catalytically
essential copper cofactor. The structural and chemical means
by which DJ-1 could support this function was unknown. We
here provide structural and chemical evidence for DJ-1 having
a copper chaperone capability. We have deduced the crystal
structure of DJ-1 bound to a Cu(I) ion. The structure reveals
metal coordination through a docking accessible biscysteinate
site formed by juxtaposed cysteine residues at the homodimer
interface. Spectroscopy in crystallo validates the identity and
oxidation state of the bound metal. The calculated subfemtomolar dissociation constant (Kd = 6.41 x 10-16 M) of DJ-1 for
Cu(I) supports the physiological retention of the metal ion.
Dopaminergic cells expressing DJ-1 lacking the metal-liganding
cysteines, hence the metallochaperone, show increased accumulation of the superoxide radical. Our results highlight the
requirement for a stable homodimer in the copper chaperone
function of DJ-1, providing a functional insight into parkinsonismlinked mutations that weaken homodimer interactions.

P110

Amyloid-like fibrils induced by glycation in vitro, in normal
aging and in disease
Elena M.A. Ganea, Ioana Popa and Cristina Jiglaru
Institute of Biochemistry, Romanian Academy, Bucuresti,,
Romania

Notes:

Protein unfolding, induced by posttranslational modifications, such
as glycation, aldehyde binding, etc. leads to protein aggregation
and amyloid fibril formation, associated with various neurodegenerative disorders. The advanced glycation end-products (AGEs)
could be involved in the respective pathologies.
In the present work we prepared and characterized amyloid-like
fibrils by extensive glycation of BSA and investigated the way to
inhibit the fibril formation.
• The formation of fibrilar structures with amyoid-like properties
were visualized by fluorescence microscopy. Fluorescent fibrilar
structures of glycated albumin in reaction with amyloid markers,
Congo red and ThT, respectively, indicated the presence of
amyloid-like structures. Glycated BSA in the presence of pyruvate
showed a reduced number and size of fibrils, indicating that
pyruvate can prevent formation of amyloid induced by glycation.
• The Western blot analysis detected very small amounts of
AGEs on cortical areas from an old age human brain. However, a
very strong interaction has been found between the brain tissue
and BSA-AGEs, incubated together. The presence of RAGEs
(receptor for advanced glycation end-products, a multiligand
receptor of the immunoglobulin superfamily, involved in inflammation, diabetes, etc,could contribute to this result.
• Another aspect studied was RAGE - AGEs interaction in the
presence of AGEs inhibitors . Immunofluorescence microscopy
showed that AGEs formed in the presence of the inhibitors retain
the ability to interact with RAGE. An original method of pull-down,
followed by Western blot showed a reduced level of RAGE pulled
down on AGEs formed in the presence of the inhibitors.
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Study of Nrf2-dependent modulation of cellular defenses
by quercetin in oxidative stress-injured neuronal cells

Notes:

Florencia Arredondo, Carolina Echeverry,
Diego Carvalho, Karina Antunez, Federico Dajas
and Juan Andres Abin-Carriquiry
Instituto de Investigaciones Biologicas Clemente Estable,
Montevideo, Uruguay
Numerous studies on the Central Nervous System support the idea
that the disturbance of redox homeostasis, often associated with
deficits in mitochondrial function, leads to oxidative stress events and
neuronal death, thereby contributing to the development of diverse
neurodegenerative disorders. In this context, pharmacological interventions that regulate redox homeostasis could be an important
strategy to promote cell survival and prevent neurodegeneration.
Previously we described the protective effects of the flavonoid
quercetin against oxidative injury in 24-h-pretreated neuronal
cultures. Our results suggested that the long-established free radical
scavenging properties of quercetin wouldn’t be enough to provide its
protective effect. Interestingly, in this model quercetin caused nuclear
translocation of the transcription factor NF-E2-related factor 2 (Nrf2)
and significantly increased total glutathione (GSH) levels.
In the present work we focused on the modulation of the
Nrf2-dependent signaling pathway, as a putative mechanism of neuroprotection by quercetin.
Results of real-time PCR of several ARE genes induced by Nrf2
activation, showed that quercetin significantly increased gene
expression of γ-glutamate–cysteine ligase catalytic subunit (GCLC),
the rate-limiting enzyme of GSH synthesis, and heme oxygenase
(HO)-1 enzyme. Further western blot assays evidenced an increase
in protein levels of HO-1 and Nrf2 after quercetin treatment.
We propose that Nrf2-dependent modulation of endogenous antioxidant defense systems by quercetin could be beneficial against
oxidative stimuli, suggesting a potentially protective role in several
pathophysiological states including neurodegeneration

P112

Amine oxidases of the cerebrospinal fluid in amyotrophic
lateral sclerosis: is there soluble D-amino acid oxidase?
1

Notes:

2

Nikolay B Pestov , Elena V. Lysogorskaia ,
Alexander V Chervyakov2 and Maria N Zakharova2
1
Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry,
Moscow, Russian Federation
2
Research Center of Neurology Russian Academy of Medical
Sciences, Moscow, Russian Federation
Amyotrophic lateral sclerosis (ALS) is a lethal neurodegenerative
disease with unclear etiology and pathogenesis. Increase of concentration of some D-amino acids (DAA) could play important role
in neurodegenerative processes, as well as insufficiency of D-amino
acid oxidase (DAAO), an enzyme that degrades DAA. The aim of
our research was to find new effective methods of DAAO detection
in humans. Materials and methods. 31 persons in research groups:
cerebrospinal fluid samples of 16 patients with ALS (mean age
58,32±10,15 years) and 15 patients without any central nervous
system damage (55,13±9,05) were used for biochemical analysis.
Various primary amine oxidases of cerebrospinal fluid were fluorometrically assayed as hydrogen peroxide release coupled to oxidation of
10-acetyl-3,7-dihydrophenoxazine by horseradish peroxidase. Results.
Semicarbazide sensitive amine oxidase and diamine oxidase (berenilsensitive oxidation of methyl amine and cadaverine, respectively),
monoamine oxidase (clorgyline-sensitive oxidation of tyramine) and
lysyl oxidase (β-aminopropionitrile-sensitive oxidation of lysine) were not
detected. D-amino acid oxidase (DAAO) was measured as oxidation
of D-phenylalanine in the presence of FAD with L-phenylalanine as the
negative control. Only one sample gave positive reaction for DAAO.
It was a sample from a 50 year old woman with sporadic ALS and
rapid progression of symptoms. Sequence analysis was performed to
investigate possible mutations in SOD1, TARDPB or ANG genes in
this patient. However, coding mutations were not observed in these
genes. Conclusion. Since DAA and DAAO could play an important
role in neurodegenerative processes, their detection methods should be
developed for the use of cerebrospinal fluid and other samples.
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Human proBDNF Val66Met polymorphism: binding and
signalling profiles
Sumangali Kailainathan, Mark S Fahey, Antonia Yam,
Judy J Watson, Susan Tyler, Debbie Shoemark,
Kei Cho and Shelley J Allen
University of Bristol, Bristol, UK

Notes:

Brain derived neurotrophic factor (BDNF) and its precursor
(proBDNF) have important functions in neuronal survival and
synaptic plasticity in the central nervous system. In healthy individuals, proBDNF Val66Met polymorphism is associated with
decreased episodic memory and hippocampal volume and has
been implicated as a risk factor for early Alzheimer’s disease
(AD). However, the differential downstream signaling mediated
by Met66 is yet to be determined. The aim of the study was
to express and purify recombinant human (rh) wild type (WT)
and cleavage resistant (CR) Val66 and Met66 proBDNF using
Escherichia coli and to investigate the physico-biochemical and
signaling characteristics of these proteins.
ProBDNF variants were successfully produced and purified using
fast protein liquid chromatography (FPLC). Proteins were characterised using western blotting, surface plasmon resonance (spr)
and automated fluorescence microscopy (INcell). All proBDNF
isoforms bound to tyrosine kinase B (TrkB) on spr; rhBDNF bound
with five-fold higher affinity than rhproBDNF, whereas WT and CR
isoforms had similar affinity. This was further validated in INcell
experiments where proBDNF isoforms mediated ERK and Akt
activation in PC12 cells stably over-expressing TrkB. Binding to
sortilin receptor on spr showed 2.5-fold higher affinity with WT
than CR Val66 and Met66. All the binding and signaling profiles
were independent of Val66Met polymorphism. Further studies are
being carried out to examine these results in the wider context of
electrophysiology and in post–mortem AD samples.

P114

Poster withdrawn

84 Poster Abstracts

Notes:

©2013 Biochemical Society, London

P115

Poster withdrawn

Notes:

P116

Poster withdrawn

Notes:

Poster Abstracts 85

P117

Neuronal trafficking defects in a CHMP2B mutation model
of FTD
Emma L Clayton, Sarah Mizielinska and Adrian Isaacs
UCL Institute of Neurology, London, UK

Notes:

Charged multi-vesicular body protein 2B (CHMP2B) is part of the
endosomal sorting complex required for transport-III (ESCRTIII)
complex, a large multimeric complex which is responsible for the
progression of both endo-lysosomal trafficking, and autophagy.
Mutations leading to C-terminally truncated CHMP2B are responsible for causing frontotemporal dementia (FTD).Transgenic mice
expressing mutant truncated CHMP2B show decreased survival,
and formation of inclusions which are ubiquitin- and p62-positive,
but tau- TDP-43- and FUS-negative, equivalent to the composition of the inclusions observed in CHMP2B mutation patients.
Electron microscopy showed the presence of axonal swellings,
which contained an accumulation of both autophagic and
endosomal/lysosomal vesicles. These defects were not seen in
transgenic mice expressing WT CHMP2B, or in Chmp2b knockout
mice, suggesting that the defects observed in the mutant
CHMP2B mice occur due to a gain of function mechanism.
Axonal swelling and damage, coupled with the accumulation
of endosomal trafficking intermediates, indicates that a defect
in axonal trafficking is an early stage of the neurodegenerative phenotype. We have cultured primary neurons from these
CHMP2B mutant mice, and used a combination of fixed and live
cell confocal imaging techniques to further characterise the progression of the endo-lysosome and autophagic pathways in this
FTD model system.

P118

Notes:

Reduction of Rpt6/S8 (a Proteasome component) is
associated with cognitive decline in LBD & AD
1

2

1

Amani A Alghamdi , Tibor Hortobágyi , Clive G Ballard ,
David R Howlett1, Johannes Attems3, John O’Brien4,
Dag Aarsland5 and Paul Francis1
1
King’s College London, London, UK
2
Medical and Health Science Centre, University of Debrecen,
Debrecen, Hungary
3
Newcastle University, Newcastle upon Tyne, UK
4
Institute for Ageing and Health, Newcastle, UK
5
Karolinska Institutet, Stockholm, Sweden
Lewy bodies are the major pathological feature of dementia with
Lewy bodies (DLB), and Parkinson’s disease dementia (PDD) and
contain a core of aggregated α-synuclein. Changes in ubiquitin
proteasome system (UPS) may be an important factor in pathogenesis. In the present study, protein expression of some key
component subunits of the UPS and two of the main three proteolytic
(chymotrypsin- and PGPH-) like activities have been determined in
the frontal cortex and the parietal cortex of DLB, PDD, Alzheimer’s
disease (AD) and matched controls. Clinical and pathological data
were available for the cases studied, including Mini-Mental State
Examination (MMSE) score and semi-quantitative scores for AD
pathology (plaques and tangles) and for α-synuclein. In both regions,
reductions in protein expression of an ATPase subunit, RPT6,
which associates directly with the 20S proteasome and is thought
to play multiple roles within the complex, were observed in all three
groups compared to control. Significant reductions in proteasome
catalytic activities were also observed in all three groups in both
brain regions and these positively correlated with the reduction in
RPT6 expression levels. Highlighting the potential clinical relevance,
reductions in the RPT6 subunit and proteasome catalytic activities
were correlated with cognitive decline as well as tangle, plaque and
α-synuclein scores. These findings highlight a potential the role of the
proteasome in disease progression, possibly as a consequence of
aggregate formation.
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TDP-43 regulates the microprocessor complex activity
during in vitro neuronal differentiation
Valerio Di Carlo1, Elena Grossi1, Pietro Laneve2,
Mariangela Morlando1, Stefano Dini Modigliani1,
Irene Bozzoni1 and Elisa Caffarelli3
1
Sapienza University of Rome, Rome, Italy
2
Istituto Italiano di Tecnologia, Rome, Italy
3
Institute of Molecular Biology and Pathology, CNR,
Rome, Italy

Notes:

TDP-43 is an RNA-binding protein crucially involved in RNA
processing and turnover. Even if ubiquitously expressed, it is
considered a neuronal activity-responsive factor and a major
signature for neurological pathologies, making the comprehension
of its activity in the nervous system a very challenging issue.
TDP-43 has also been described as a component of the DroshaDGCR8 microprocessor complex, which is critical for microRNA
biogenesis as well as for regulating the cellular transcriptome, in
a tissue-specific manner.
Through a methodological approach based on TDP-43 depletion,
which mimics the nuclear clearance occurring in neurodegenerative diseases, we unravelled a novel role for TDP-43 as an
essential factor controlling Drosha protein stability during in vitro
neuronal differentiation. Notably, we discovered that TDP-43 is
required for the microprocessor activity devoted to microRNA
biogenesis and to Neurogenin 2 expression control.

P120

Assessing mitochondrial dynamics in newly differentiated
neurons through total internal reflection microscopy (TIRF)
and surface tracking
Eve Simcox, Amy Reeve and Doug Turnbull
Institute for Ageing and Health, Newcastle upon Tyne, UK

Notes:

Mitochondrial dynamics are essential for maintaining organelle
stability and function. Through fission, fusion and mitophagic
events, optimal populations of the organelle are retained.
Subsequently, alterations in such processes can have profound
effects on the individual mitochondrion and the cell within which
they reside. Neurons are post mitotic, energy dependant cells
and as such are particularly vulnerable to alterations in cellular
bioenergetics and increased stress that may occur as a direct or
indirect result of mitochondrial dysfunction.
This study aimed to develop a robust method to assess the
impact of complex I dysfunction on mitochondrial dynamics in
neurons. To achieve this, a murine embryonic stem (ES) cybrid
cell line containing two mitochondrially encoded complex I
mutations alongside control cells of the same nuclear background
was used. Previous studies had shown these cell lines to be
compromised in their efficiency to generate neurons, the role of
mitochondrial dynamics in this is yet to be investigated.
We have shown the combination of TIRF microscopy and
individual organelle tracking through IMARIS provides an effective
and reliable method for analysing various parameters of mitochondrial movement in neuronal projections. Preliminary data
collected through this methodology has shown mitochondria in
complex I neurons are slower and move less than their control
counterparts. Interestingly mitochondria that do move, travel
further than controls, suggesting those that do maintain dynamic
function may have to compensate for those that do not.
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Ultrastructural study of degenerative granules present in
the hippocampus of aged SAMP8 mice
Gemma Manich, Itsaso Cabezón, Antoni Camins,
Mercè Pallàs, Núria Cortadellas, Jordi Vilaplana
and Carme Pelegrí
Facultat de Farmàcia. Universitat de Barcelona,
Barcelona, Spain

Notes:

The senescence accelerated mouse-prone 8 (SAMP8) strain
of mice is an experimental model of senescence. SAMP8 mice
present pathological hippocampal clustered granules but the
content and the cellular origin of these granules is not clear. The
aim of the present work is to study the ultrastructure of the hippocampal granules of SAMP8 mice and to determine their cellular
origin as well as their formation process. The number and localization of the granules was determined by immunohistochemistry
and consecutive brain sections were processed for electron
microscopy study. The observation of ultrathin hippocampal
sections showed that granules are dense-core deposits of fibrillar
material surrounded by a peripheral space containing occasionally degenerated organelles. A discontinuous membrane appeared
around all these structures, indicating an intracellular origin. The
extent of the granules was up to 3 μm of diameter, while the core
deposits size was 0,5-2 μm. Some granules in the first stages
of formation were also identified. These granules are smaller
than those described above; they do not present the dense-core
deposits and contain only some sparse membranous structures.
A preliminar identification of the cellular origin of the granules
suggested an astrocytic origin.

P122

Presence of a neo-epitope and absence of amyloid beta
and tau protein in degenerative hippocampal granules of
SAMP8 mice
Gemma Manich, Itsaso Cabezón, Jaume Del Valle,
Antoni Camins, Mercè Pallàs, Carme Pelegrí and
Jordi Vilaplana
Facultat de Farmàcia. Universitat de Barcelona,
Barcelona, Spain

Notes:

Senescence-accelerated mouse prone-8 (SAMP8) is a strain
of mice which presents an accelerated process of senescence,
progressive memory impairment and reduced lifespan. Some
clustered pathological granules related to a neurodegenerative process appear in their hippocampus at 3 months of age,
and increase in number and extent thereafter. We describe the
presence of a new neo-epitope of carbohydrate nature in the
granules, which is present in these pathological granules but
not in other brain areas, thus constituting a new marker of these
degenerative structures. This epitope is recognised by an IgM
contaminant antibody frequently present in antibodies obtained
from mouse ascites or both mouse and rabbit sera. Further
characterisation of the granules, performed taking into account
the presence of this antigen and possible IgM contaminants in
the antibodies, indicated that these granules do not contain tau
protein or β-amyloid peptides as had been previously reported,
and therefore entails the need to revise the other components
thought to be present in the granules. Moreover, when using
the SAMP8 strain as a model of Alzheimer’s disease, it must be
taken into account that granules cannot be considered as amyloid
deposits. Finally, the presence of the neoepitope in the granules
but not in other brain areas opens a new direction in the study of
neurodegenerative processes related with age.
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Using Laser Capture Microdissection (LCM) to identify
stress-associated markers in an in vivo model of
experimentally-induced Prion disease
Matthew John Davies, Diego Gomez-Nicola,
Vincent O’Connor and Victor H Perry
University of Southampton, Southampton, UK

Notes:

Synaptic dysfunction and loss is a pivotal early event in a
number of chronic neurodegenerative diseases underpinned by
protein misfolding (e.g. Alzheimer’s disease, Amyotrophic Lateral
Sclerosis (ALS) and Prion disease). The molecular events leading
to synapse loss is not well defined. In a mouse model of ALS
(motoneuron disease), neuromuscular junction synaptic loss
is preceded by upregulation of stress responses in the parent
motoneuron cell bodies, implying early neuronal dysfunction
(Saxena et al., 2009).
We have used experimentally induced ME7 prion disease to
define key stages in a model of protein misfolding induced
chronic neurodegeneration. This model exhibits a ~21 week time
course in which synapse loss in the stratum radiatum of the hippocampus progressively increases from 12 weeks. In contrast,
at times preceding this, the model shows an accumulation of
misfolded protein (PrPSc) and activation of microglia. In this study,
we have used the technique of Laser Capture Microdissection
(LCM) to isolate the cell bodies of hippocampal CA3 neurons at
a time when synapses on their axons in the stratum radiatum
are undergoing degeneration. Using conventional qtPCR we
investigated stress-induced transcripts across a full disease time
course and limited evidence of a stress response was found.
A non-biased approach is now being undertaken, using Next
Generation Sequencing (NGS) to identify somatic transcriptional
changes, which may help shed some light into the neuropathological pathways which underpin synapse degeneration in this
and other neurodegenerative diseases.

P124

Characterisation of the C-terminal domain of the ALS
associated protein, TDP-43, using NMR spectroscopy
Annika Weise, John P Kirkpatrick, Amy L Robertson,
Christopher A Waudby1, John Christodoulou
and Lisa D Cabrita
University College London, London, UK

Notes:

Trans-activation response DNA-binding protein 43 (TDP-43) is
the major component found in proteinaceous inclusions present
in neurodegenerative diseases including amyotrophic lateral
sclerosis (ALS), a common motor neuron disease and frontotemporal lobar degeneration (FTLD), the second-most common
form of dementia. TDP-43 is a multi-domain protein composed
of an NLS-containing N-terminus and two RNA-binding domains
(RRM1, RRM2) followed by a glycine-rich C-terminus (CTD274). Studies have indicated that nearly all of the ALS-associated
414
mutations of TDP-43 are harboured within the aggregation-prone
CTD. Despite its clinical relevance, there is a very limited understanding of how TDP-43 transitions to toxic aggregates and
the molecular mechanisms that underpin the pathogenesis of
disease; this is in part due to the absence of detailed structural
information of full length TDP-43.
To further explore the structural aspects of TDP-43, we use
NMR spectroscopy, which has the unique advantage of reporting
residue-specific detail of protein structure and dynamics. We
have developed an E.coli expression and purification strategy for
the production of isotopically labelled CTD274-414 that enables us
to characterize this highly dynamic and intrinsically disordered
region of TDP-43.
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Synaptic dysfunction and correlations with clinicopathological features in dementia with Lewy bodies and
Parkinson’s disease dementia

Notes:

Julie Vallortigara1, William Quelch1, Tibor Hortobágyi2,
Johannes Attems3, John O’Brien4, Alan J Thomas3,
Clive G Ballard1, Dag Aarsland5 and Paul Francis1
1
King’s College London, London, UK
2
Medical and Health Science Centre, University of Debrecen,
Debrecen, Hungary
3
Newcastle University, Newcastle upon Tyne, UK
4
Institute for Ageing and Health, Newcastle, UK
5
Karolinska Institutet, Stockholm, Sweden
Dementia with Lewy bodies (DLB) and Parkinson’s disease Dementia
(PDD), both characterised by α-synuclein aggregates known as Lewy
bodies, represent together the second most common cause of dementia
after Alzheimer’s disease (AD). In this study we target the SNARE
complexes and regulators as potential markers of synaptic processes
specifically deregulated with DLB/PDD. We examined protein levels of
Munc18 (vesicle docking regulator), Syntaxin1, SNAP25 and VAMP2
(SNARE proteins) as well as monomeric α-synuclein in post-mortem
prefrontal cortex (BA9) from DLB and PDD patients in comparison to agematched controls and AD cases. Clinical and pathological data available
included Mini Mental State Examination (MMSE) score, neuropsychiatric
history, and semi-quantitative scores for AD pathology (plaques - tangles)
and for α-synuclein. Both Munc18 and Syntaxin1 protein expression
were significantly higher in DLB group than PDD and controls, and
negatively correlated with the duration of parkinson symptoms. In addition,
Syntaxin1 expression was strongly increased in AD cases whereas VAMP2
expression was specifically decreased in this group. Moreover Syntaxin1
and VAMP2 were respectively positively and negatively correlated with
tangle scores. On the other hand, the level of monomeric α-synuclein
positively correlated with α-synuclein aggregates in BA9, and represents
a good predictor of cognitive impairment. Finally, Munc18 expression is
negatively correlated with severity of depression. These results highlight
key SNARE proteins as potential new targets for the development of
treatments for both cognitive and behavioural symptoms of DLB/PDD.

P126

Biochemical and genetic characterization of FUS:
implications in ALS
Jianhang Jia1, Weimin Gong2, Wei Feng2,
Daret St Clair1, Franca Cambi1, Edward J. Kasarskis1
and Haining Zhu1
1
University of Kentucky, Lexington, USA
2
Institute of Biophysics, Chinese Academy of Sciences,
Beijing, China

Notes:

The RNA binding protein fused in sarcoma/translated in liposarcoma (FUS/TLS) has been implicated in familial amyotrophic lateral
sclerosis (fALS). The structure and physiological function of FUS
have yet to be better defined. The mechanisms by which the fALS
mutations in FUS cause cellular dysfunction are also unclear.
We have used a variety of biochemical, structural and genetic
approaches to characterize FUS, its physiological functions and
the mechanisms how FUS mutations can cause motor neuron
dysfunction and degeneration. We have determined the structures
of different domain of FUS, providing an in-depth structural understanding of FUS and insights into its physiology functions. In
addition, the biochemical characterization of FUS has guided us
to determine the critical contribution factors to the ALS disease
etiology using Drosophila models. New findings regarding the
nuclear function of FUS will be discussed.
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P127

SENP3-mediated deSUMOylation of Drp1 promotes cell
death following ischemia
Chun Guo, Keri L Hildick, Jia Luo, Laura Dearden,
Kevin A Wilkinson and Jeremy M Henley
Bristol University, Bristol, UK

Notes:

Global increases in SUMO-2/3 conjugation have been proposed
as a cytoprotective response. However, the SUMO substrate
proteins and signaling pathways that promote cell survival have
not been identified. Here we demonstrate that the SUMO-2/3specific protease SENP3 is degraded during ischemia induced
by oxygen/glucose deprivation (OGD) in neurons and nonneuronal cells. One target for SENP3 deSUMOylation is Drp1,
which regulates mitochondrial fission and cytochrome c release.
The reduced SENP3 levels during ischemia prolong Drp1
SUMOylation, decrease Drp1 association with the mitochondria,
and prevent cytochrome c release. During reoxygenation after
OGD, however, SENP3 levels recover and Drp1 is deSUMOylated, promoting mitochondrial fission and cytochrome c release.
Importantly, SENP3 knockdown protects cells from reoxygenation-induced cell death via a mechanism that requires Drp1
SUMOylation. Thus, we identify a novel pathway to extreme cell
stress in which dynamic changes in SENP3 stability and regulation
of Drp1 SUMOylation are crucial determinants of cell fate.
Keywords: SENP3, Drp1, SUMOylation, Cell death
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FUS stimulates microRNA biogenesis by facilitating
co-transcriptional Drosha recruitment
1

Notes:

1

Stefano Dini Modigliani , Mariangela Morlando ,
Giulia Torrelli1, Alessandro Rosa1, Valerio Di Carlo1,
Elisa Caffarelli2 and Irene Bozzoni1
1
Sapienza University of Rome, Rome, Italy
2
Institute of Molecular Biology and Pathology, CNR,
Rome, Italy
FUS/TLS protein is one of the most intriguing factor involved in RNA
metabolism. It is an RNA-binding protein involved in almost all step
of RNA life, from transcription, to splicing, transport and localization. Recently, mutations of FUS are linked to Amyotrophic Lateral
Sclerosis (ALS).
In this work we assign another function to FUS, demonstrating that
FUS is able to stimulate microRNA (miRNA) biogenesis.
miRNAs are small non-coding RNAs derived from long primary
transcripts by a stepwise process that occur in both nuclear (Drosha
cleavage) and cytoplasmic (Dicer cleavage) compartments. The
mature miRNA molecules bind to messenger RNAs regulating their
translation and stability. Our initial hypothesis of an involvement of
FUS in miRNA biogenesis raised from data showing FUS among the
putative Drosha interactors.
We found that in neuronal cells FUS downregulation affects the
biogenesis of a large class of miRNAs, including miRNAs known
to play crucial roles in neuronal function, differentiation and synaptogenesis. We also revealed that FUS is recruited to chromatin at
sites of their transcription and binds the corresponding pri-miRNAs.
Moreover, FUS depletion leads to decreased Drosha level at the
same chromatin loci. These results indicate that FUS facilitates
Drosha loading on specific pri-miRNAs transcripts promoting their
efficient processing.
Altogether, these data suggest that ALS-associated mutations of FUS
affecting nuclear content of the protein could result in altered miRNA
production, providing a possible link with the ALS pathogenesis.
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P129

Cellular pathogenesis of Smith-Lemli-Opitz syndrome, a
cholesterol biosynthetic disease and an autism spectrum
disorder, is caused by lysosomal dysfunction
Luke J Haslett, Karen Finn, Helen Waller-Evans
and Emyr Lloyd-Evans
Cardiff University, Cardiff, United Kingdom

Notes:

Smith-Lemli-Opitz syndrome (SLOS) is an inherited metabolic
disease where the endoplasmic reticulum (ER) cholesterol biosynthetic enzyme (3b-hydroxysterol-D7-reductase) is defective
causing accumulation of the precursor 7-dehydrocholesterol
(7-DHC). SLOS patients present with multiple birth defects,
neurological decline and autism. With a carrier frequency of 1:30,
SLOS is a potential major cause of autism.
A current therapy for SLOS patients is increasing dietary cholesterol, surprisingly, this has limited benefit. Our recent work shows
that 7-DHC accumulation in SLOS leads to defective transport of
LDL-derived-cholesterol from late endosomes. This causes LDLderived-cholesterol storage in late endosomes. SLOS patients
therefore cannot correctly utilize dietary cholesterol because it is
not transported from this compartment to the ER.
We have discovered that accumulation of 7-DHC, a secondary
amphiphile, in SLOS leads to lysosomal storage of multiple lipids,
defects in endocytosis and cellular Ca2+ signalling. This is also
true in the central nervous system, which is devoid of cholesterol
in SLOS, but where there is significant detrimental accumulation
of sphingolipids that contribute to the neurological decline.
Treating SLOS cells with miglustat, a FDA approved drug that
lowers glycosphingolipid biosynthesis, clears lysosomal storage
and corrects the defect in delivery of LDL-cholesterol to the ER.
SLOS patients may therefore benefit from glycosphingolipid
lowering drugs in combination with dietary cholesterol elevation.
Work is currently underway to develop this potential therapy
towards the clinic.
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