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Continually investing in all aspects of processing to 
deliver premium quality.

Building on five decades of hard work, honesty, quality 
& service; Westside Meats is an integrated company 
that has been in operation since 1963 and proudly 
known as “the butcher’s butcher”.

AUSTRALIAN NP-C DISEASE FOUNDATION INC

Mandy Whitechurch

MESSAGE FROM 
THE PRESIDENT

It is a great pleasure to welcome you to the first Australian NP-C 
Scientific  Research Symposium.

The symposium program was created with the following focus:

By identifying the opportunities and challenges that faces all aspects and 
stages of Niemann-Pick Disease Type C in Australia, we are able to better 
understand the way forward.

Too often information is segregated, and without a unified approach or 
the assimilation of ideas, our goals will never truly be realised.

We invite you to enjoy and actively participate in this program whilst 
taking the opportunity to engage with colleagues and friends.

On Behalf of the Organising Committee
Deanna Carpino, Dr. Ya Hui Hung, Prof. Mark Walterfang, Andrew Carpino.

To demonstrate the importance of sharing information and resources in a too small community, both 
within Australia, and around the world.

WELCOME

M A N D Y  W H I T E C H U R C H

President of the Foundation

PROUDLY  
SPONSORED BY

SOCIAL SPONSORS

PROGRAM SPONSORS

PREMIER SPONSOR MAJOR SPONSORS



8:30 AM Registration

9:00 AM
Ashley Bush The Florey, Australia

Welcome Address

9:05 AM
Marc Patterson Mayo Clinic 
Children's Centre, USA

Keynote Lecture
Niemann-Pick Disease Type C, in its seventh decade:  
Opportunities and challenges

10:00 AM Morning Tea

10:30 AM
Mark Walterfang Royal Melbourne 
Hospital, Australia

Adults with Niemann-Pick Type C: Insights from 
Neuroimaging and Other Biomarker  Work in 
Melbourne

11:00 AM
Joy Lee Royal Children’s Hospital, 
Australia

Many Faces of NP-C: A Clinician's Perspective

11:30 AM
Wendy Kelso Royal Melbourne 
Hospital, Australia

Age of onset and cognition in adult Niemann-Pick 
Type C: Two different paths

12:00 PM
Jackie Imrie and Toni Mathieson 
NPUK and INPDR, UK

The International Niemann-Pick Disease Registry 
(INPDR) - a new model of patient-empowered data 
ownership and management.

12:30 PM Lunch

1:30 PM
Ashley Bush and Ya Hui Hung The 
Florey, Australia

Niemann-Pick Disease Type C1: a metal-targeting 
therapeutic approach and NPC1 carrier risks.

2:15 PM
Andrew Munkacsi Victoria University 
of Wellington, NZ

Therapeutic-driven whole genome sequencing of 
Niemann-Pick Disease Type C cases in Australia.

2:45 PM
Ya Hui Hung The Florey, Australia

Session Close

2:50 PM Afternoon Tea

3:20 PM Optional Lab Tour for NP-C Families
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General Information

NP-C SCIENTIFIC 
SYMPOSIUM

Please respect the presenter 
and other members of the 
audience by ensuring your 
phone is switched off or set 
to silent whilst in session.

Mobile Phones

OVERVIEW

The Florey Institute is the largest brain research group in the 
Southern Hemisphere. With more than 600 research and 
support staff and educating 90 post-graduates.

GETTING TO THE FLOREY INSTITUTE

SPEAKER AND 
POSTER 
PREPARATION

The poster session will coincide with the 
social time after the oral presentations 
have concluded at 3:00 pm.

All presenters to attend and be at their 
poster during the following times:

3:00 pm to 4:00 pm - All posters

Poster abstracts are listed in the handbook 
with the corresponding poster number.

Posters can be arranged for display at 
the beginning of the session. Visit the 
registration desk for assistance or hooks.

Poster must be removed before leaving 
the Florey Institute.

For those giving oral presentations, we 
appreciate you sending your talk, as this 
saves time during the sessions. We will 
make sure we have adapters etc. for those 
who will require their own laptop.

For all sessions, we will have someone 
available for setup or assistance. 

During all breaks on Friday, 
either morning tea, lunch 
and afternoon tea will be 
provided in the main atrium 
space of the Kenneth Myer 
Building. Coffee and tea will 
be available all day.
If you have advised any 
special dietary requirements 
on your registration form, 
these will have been 
forwarded to the caterers 
to prepare special meals. 
Please ask the catering or 
support staff to find the 
correct meal option.

Catering

Transport
Tram 19, Stop 11 heading away 
from the city to the Kenneth 
Myer Building (opposite Royal 
Melbourne Hospital). Look for 
the Dr Dax café sign and you’ll 
know you’re there.

Venue
The Ian Potter Auditorium 
is located in the Kenneth 
Myer Building, Cnr Genetics 
Land and Royal Parade, 3052 
Parkville, Australia.

Parking
Entry: Via Royal Pde between 
Genetics Ln & Grattan St.

Hours: 6:00 am to 10:00 pm

Fees: $12.50  for 4 hours, or 
$25.00 for all day

MELBOURNE BRAIN CENTRE

FRIDAY, 19TH JULY 2019
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SESSION 1 

The first clear description of what has come to 
be known as Niemann-Pick Disease Type C, was 
published by Crocker and Farber in 1958. The 
essentials of the clinical phenotype were defined 
at that time, although there have been subsequent 
refinements and elaboration of its manifestations, 
particularly in recognizing the fragmentary and 
atypical phenotypes presenting later in life.  

Professor Marc Patterson was 
born and educated in Australia. He 
trained in adult and child neurology, 
and neurometabolic disease at the 
University of Queensland, at Mayo 
Clinic, and at NIH.

He is currently Professor of Neurology, 
Pediatrics and Medical Genetics at 
Mayo Clinic. He was Director of the 
Child Neurology Training program at 
Mayo, and Chair of the Division of Child 
and Adolescent Neurology (2008-2017) 
and served as Professor and Director 
of Pediatric Neurology at Columbia 
University in New York (2001-2007). 

Dr Patterson has published more than 
230 peer-reviewed papers and book 
chapters. He serves as Editor-in Chief 
of the Journal of Child Neurology and 
CNO, editor for Journal of Inherited 
Metabolic Disease and JIMD Reports, 
and Pediatric Neurology Editor for Up-
To-Date.

Professor Marc C. Patterson MD FRACP FAAN FANA
Mayo Clinic Children’s Center, USA 

NIEMANN-PICK DISEASE TYPE C, IN ITS 
SEVENTH DECADE: OPPORTUNITIES 
AND CHALLENGES

A quarter century passed before Niemann-Pick disease, type C, a defect in 
endosomal -lysosomal trafficking, was clearly distinguished from the acid 
sphingomyelinase deficient forms of Niemann-Pick disease, originally classified 
as Niemann-Pick groups A and B. A large and increasing body of clinical 
and laboratory research has subsequently improved our understanding of 
the disease, although the essential pathophysiologic mechanisms remain 
controversial.

Improved understanding of the biology of this disease has permitted the design 
and execution of rational clinical trials, beginning with trials of cholesterol-
lowering agents.  At the same time, the identification of sensitive biomarkers in 
the blood (oxysterols, and more recently, bile acids) has smoothed the path to 
diagnosis, and opened the possibility of newborn screening for NP-C.

One agent (miglustat) has been approved for the management of NP-C, but the 
need for effective disease modifying therapy remains unmet.  The recent failure 
of a large, well-funded international trial of cyclodextrin to meet its primary 
endpoint, in contrast to the positive results of a trial of arimoclomol, highlight 
the challenges and opportunities in designing and executing clinical trials for 
this ultra-rare disease.  Notwithstanding the recent setback, the potential for 
combination therapies is positive, and it is likely that multiple therapies will be 
approved for NP-C within the next few years.

Dr Patterson led the first controlled clinical trial in NP-C, using cholesterol-
lowering agents at the NIH, and was PI for the trial of miglustat which led to 
approval of this agent. He is a participant in the arimoclomol trial, and has 
advised on the development of n-acetyl-leucine. He has led teams developing 
NP-C guidelines, and currently leads the Scientific Advisory Board for the INPDR.  
He has served several national and international foundations for NP-C and has 
provided continuing care for many families with NP-C, over the past 30 years.

Niemann-Pick Type C has traditionally been 
described as a childhood illness, but with increasing 
detection rates, almost half of new diagnoses are 
now found in adults. Adult patients present with 
largely neurological disease, characterised by ataxia, 
dystonia, gaze palsy, cognitive impairment and 
neuropsychiatric illness. In this presentation we 
summarise two decades’ work on an adult cohort

Professor Mark Walterfang is a 
consultant neuropsychiatrist with 
a special interest in Niemann-Pick 
Type C, having managed patients 
with the illness at the Royal 
Melbourne Hospital for almost 20 
years.

He completed his medical training 
at the University of Queensland in 
1993 and his specialist training in 
psychiatry in Melbourne in 2000 before 
completing a PhD in the neuroimaging 
of mental illness in 2009, winning both 
the Vice Chancellor’s Prize and the 
Dean’s Prize for his PhD work. He has 
published over 150 scientific papers, 
more than 30 of these in NP-C.

Professor Mark Walterfang MBBS (Hons) PhD FRANZCP
Royal Melbourne Hospital, Australia

ADULTS WITH NIEMANN-PICK TYPE C: 
INSIGHTS FROM NEUROIMAGING 
AND OTHER BIOMARKER  WORK IN 
MELBOURNE

of patients, including the first hypotheses about the high rate of psychotic illness 
in young adults, the first group neuroimaging studies showing changes largely 
concordant with preclinical models, the validation of saccadic eye movement 
parameters as an illness biomarker, the impact of miglustat treatment on these 
biomarkers, and the role of functional imaging in indexing illness pathology.
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SESSION 1 

Niemann-Pick Type C presents with variable age of 
onset and clinical manifestations overlapping with 
other paediatric conditions. Different specialists may 
be involved before a diagnosis is made. This talk 
will highlight the difficulties in the early recognition, 
diagnosis and management of NP-C.  Different 
strategies on how to overcome some of the barriers 
will also be discussed. 

Dr. Joy Lee is one of the consultants 
in the Department of Metabolic 
Medicine, The Royal Children’s 
Hospital. She is involved in the 
care, diagnosis and management of 
pediatric patients with suspected 
and confirmed metabolic disorders. 
She undertook her fellowship in 
Biochemical Genetics at The Children’s 
Hospital in Westmead, Sydney and the 
Victorian Clinical Genetics Services, 
Murdoch Children’s Research Institute. 

Dr. Joy Lee MD FRACP
Royal Children's Hospital, Australia

MANY FACES OF NP-C: A CLINICIAN'S 
PERSPECTIVE

Niemann-Pick Type C is an autosomal recessive 
inborn error of lipid metabolism caused by a 
mutation in the NPC1 or NPC2 genes. Alterations to 
NPC1 and NPC2 genes cause disruption in cholesterol 
trafficking, resulting in an accumulation of cholesterol 
and glycosphingolipids in lysosomes, particularly in 
the brain, spleen and liver. 

Dr Wendy Kelso is a Senior 
Clinical Neuropsychologist at 
the Neuropsychiatry Unit, Royal 
Melbourne Hospital.
Dr Kelso is a Senior Clinical 
Neuropsychologist at the Better Care 
Victoria Neuropsychology Clinical Lead 
on the BRIGHT-YOD Project: ‘Utilising 
telehealth to bridge the gaps in Young 
Onset Dementia’.
Dr Kelso is the coordinator of 
Neuropsychology services for the 
Neuropsychiatry Unit, Melbourne 
Health. She has worked with people 
living with Niemann-Pick Type C and 
their families for the past 10 years in a 
clinical and research capacity.

Wendy Kelso BSc (Hons) DPsych (Clin Neuro) CCN FAPS
Royal Melbourne Hospital, Australia

AGE OF ONSET AND COGNITION IN 
ADULT NIEMANN-PICK TYPE C: TWO 
DIFFERENT PATHS

While there is considerable disease heterogeneity, hallmark features include 
vertical gaze palsy, ataxia, dystonia, dysarthria, dysphagia, learning and cognitive 
difficulties, spleen and liver enlargement, depression and psychosis. Previous 
research has explored the cognitive functioning of adult NP-C patients but has 
not considered the effect of age of onset.

The aim of the current study was to explore the impact of age of onset on 
cognitive functioning in adolescent/adults with NP-C. A retrospective study was 
conducted on the cognitive functioning of 15 adolescent/adult NP-C participants 
with data collected over an 18-year period. Cognitive data at initial assessment 
was analysed and longitudinal trends over time were explored. Participants with 
onset in adolescence and early adulthood showed early learning difficulties and 
diffuse cognitive impairments across a range of cognitive domains. Participants 
with onset in later adulthood (after age 30) largely demonstrated normal 
functioning across cognitive domains.

Both groups, however, showed severely impaired executive function on a 
test of inhibition, suggesting that this test may be particularly sensitive to 
cognitive decline in the early stages of the disease. Inspection of longitudinal 
trends revealed relatively stable cognitive profiles for both groups over several 
years. This is the first study to identify key differences in cognitive profiles for 
adolescent/adult NP-C patients based on the age of disease onset.
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The INPDR was created by a collaboration of patient groups, 
health and research professionals working in the field 
of Niemann-Pick disease. It aims to improve standards 
of diagnosis, care, and treatment for the global patient 
community. It includes both clinical reported data and patient 
reported data for Acid Sphingomyelinase deficient (ASMD) 
Niemann-Pick disease, and Niemann-Pick Disease Type C.

Six European countries are entering clinical data, with a total 
of 236 patients participating: UK; Czech Republic; Spain; Italy; 
Germany and Ireland. Patient reported data has been entered 
in 5 countries; this allows patients to self-enrol in the INPDR 
and contribute to progress, independent of clinician input. This 
is an important option in countries where clinical data entry 
is yet to go live. Global roll-out is underway, supported by a 
robust Recruitment Plan encouraging further participation and 
resulting in a further ten countries preparing to enter data, 
including Australia.

Continued development will provide a sustainable patient-led 
database of at least 1000 patients that will:

• Contain comprehensive natural history data, leading to 
potential genotype/ phenotype correlations

• Identify patients eligible for clinical trials
• Support post-marketing surveillance and therapy development
• Be a valuable research tool 
• Support regulatory interaction between national/supranational 

medicines agencies and pharmaceutical companies
• Support a collaborative network that delivers objectives in a 

professional, efficient way

The INPDR is a regulatory compliant registry with appropriate 
security, management and controls, which will act as a model for all 
rare diseases, and obviates the need for multiple registries.

SESSION 1 

Most patient registries are owned and managed by academia or industry, and often have 
a lifespan limited by the duration of grants or clinical trials. The INPDR, a Niemann-Pick 
disease-specific registry, is a not-for-profit registered company based in the UK, with an 
independent Board of Trustees and Scientific Advisory Committee.

The International Niemann-Pick Disease Registry

THE INPDR: A NEW MODEL 
OF PATIENT-EMPOWERED 
DATA OWNERSHIP AND 
MANAGEMENT

Having qualified as a paediatric 
nurse I obtained a Degree in 
Biochemistry and Genetics and 
MSc Genetic Counseling. I worked 
at the Willink Metabolic unit 
Manchester for 20 years seeing 
patients with many inborn errors 
of metabolism.  In 1999 I started 
as the first Niemann-Pick nurse, 
funded by NPUK, setting  up the 
national database and supporting 

Toni Mathieson has held the position of Chief Executive 
for Niemann-Pick UK since 2005. Toni brings personal 
experience, understanding and empathy to her role, along with 
professional skills gained during her career in marketing and 
human resources.
As a Director of the International Niemann-Pick Disease Alliance 
(INPDA), a network of 19 patient groups in 16 countries, Toni 
works to facilitate progress in the field of Niemann-Pick disease 
(NPD). She is also a Director of the International Niemann-Pick 
Disease Registry (INPDR), a single disease-specific registry 
aiming to increase understanding of NPD, improve standards of 
diagnosis, care and treatment for the global patient community 

and to facilitate progress in research and therapy development.
In addition, Toni is chair of the UK Lysosomal Storage Disorders 
(LSD) Patient Collaborative, a group of seven UK based patient 
organisations working to influence national policy, promote clinical 
efficiency and highlight the need for effective and accessible 
therapies for LSDs. She also sits on NHS England’s LSD Expert 
Advisory Group and Metabolic Disorders Clinical Reference Group.
Toni and her husband are parents to three children affected by 
Niemann-Pick Disease Type C. Although their children have sadly 
passed away, Toni remains committed to her work on behalf of 
patients and families affected by Niemann-Pick diseases.

TONI MATHIESON

JACKIE IMRIE MSc
NPUK and INPDR

NPUK and INPDA

families and professionals.  Having 
retired from full time work for 
NPUK  I now do Consultancy 
work in the field of NPDs, which 
includes raising awareness to aid 
quicker diagnosis and contributing 
to scientific and clinical papers. 
I am also leading recruitment as 
a Consultant with INPDR.  I am 
also a Trustee for NPUK and MLD 
support association UK. 

Jackie Imrie, Trustee for Niemann-Pick 
UK and MLD support association UK.

Photo bottom

Toni Mathieson, Chief Executive for 
Niemann-Pick UK since 2005.

Photo top
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SESSION 1 

In addition, we have uncovered altered metal metabolism in 
NP-C1.  Biological metals (e.g. copper, iron and zinc) are critical 
to life and health.  For example, brain development, brain 
function, oxygen transport, gene expression and antioxidant 
defence.  Disrupted metal homeostasis can contribute to 
increased production of reactive oxygen species.  Oxidative 
stress is a pathological feature of NP-C1.

Our findings highlight altered metal metabolism as a potential 
therapeutic target for NP-C1.  A summary of our pre-clinical 
studies of metal-modulating compounds using patient derived 
skin fibroblast cells and an NP-C1 mouse model will be 
presented. 

Pathological NPC1 carriers (e.g. parents of NP-C1 patients) 
are usually considered to be clinically unaffected.  However, 
emerging evidence suggests that NPC1 heterozygosity could 
be an under-appreciated risk factor for neurodegeneration.  
Findings from our characterisation of heterozygous Npc1 mice 
indicated that NPC1 carriers may be vulnerable to modest 
neurodevelopment motor impairment, psychiatric disorder, 
and in later life, neurodegeneration. 

Therefore, pathological NPC1 carriers who represent about 
0.66% of the population may add to the burden of disease; 
and they may benefit from secondary prevention with effective 
treatment options for NP-C1.

Professor Ashley Bush MBBS DPM FRANZCP PhD FAAHMS FAPA
and Dr. Ya Hui Hung BMus BSc(Hons) PhD

The Florey Institute of Neuroscience and Mental Health, Australia

NIEMANN-PICK DISEASE TYPE 
C1: A METAL-TARGETING 
THERAPEUTIC APPROACH 
AND NPC1 CARRIER RISKS

Professor Ashley Bush is an NHMRC Senior Principal Research 
Fellow, the Director of the Melbourne Dementia Research Centre 
and Head of the Oxidation Biology Unit at The Florey Institute of 
Neuroscience & Mental Health and the University of Melbourne. 
He has made outstanding contributions to the neuroscience field, 
most notably his discovery of the importance of metal biology 
in neurodegenerative brain diseases.  His leadership has led to 
the development of new predictive tests for AD and innovative, 
potentially disease-modifying strategies.  He is Co-Director of 
Biomarker Development for The Australian Imaging, Biomarkers 
and Lifestyle Study of Ageing (AIBL).

He is Professor of Neuroscience and Psychiatry at the University 
of Melbourne, and holds courtesy staff appointments in Psychiatry 
and Radiology at Massachusetts General Hospital, USA.  He is 
Founding Scientist of Prana Biotechnology Ltd, Cogstate Ltd, and 
Chief Scientific Officer for Collaborative Medicinal Development 
P/L. As a recognised expert in his field, Prof Bush has published 
over 430 publications (>40,000 citations) and 29 patents, and 
has delivered over 320 invited lectures. Prof Bush is rated in the 
top 1% of neuroscience researchers worldwide for high impact 
citations (2014-2016, 2018), and classed as one of the World's Most 
Influential Scientific Minds (Clarivate Analytics).

PROFESSOR ASHLEY BUSH

The Florey Institute, Australia

Dr. Ya Hui Hung is a senior research officer at the Florey Institute of Neuroscience and Mental 
Health. She completed her PhD studies on Menkes disease and copper metabolism at the 
University of Melbourne (Australia). Her research interest in Niemann-Pick Disease Type C (NP-
C) evolved from her early postdoctoral studies investigating the relationship between copper 
and cholesterol metabolism in the development of neurodegeneration and Alzheimer’s disease. 
Her current research focuses on understanding the role of metals in NP-C pathogenesis and 
developing a metal-targeting therapy for NP-C. 

DR. YA HUI HUNG

The Florey Institute, Australia

Niemann-Pick Disease Type C1 (NP-C1) is 
a fatal neurodegenerative disorder due to 
mutations in the NPC1 gene.  There is an 
urgent unmet medical need to develop an 
effective disease-modifying therapy for 
NP-C1.  The main characteristic of NP-C1 is 
abnormal lysosomal storage of cholesterol 
and sphingolipids.

Dr. Ya Hui Hung, Senior Research Officer 
at the Florey Institute of Neuroscience 
and Mental Health

Photo bottom

Prof. Ashley Bush, Director of the 
Melbourne Dementia Research Centre 
at The Florey Institute of Neuroscience 
& Mental Health and the University of 
Melbourne

Photo top
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SESSION 1

Trained at Columbia University 
Medical Center and the University 
of Minnesota, Dr Andrew Munkacsi 
is Senior Lecturer in the School of 
Biological Sciences and Director of 
the Chemical Genetics Laboratory 
at Victoria University of Wellington. 
A major focus of his research is 
Niemann-Pick Disease Type C, a 
neurodegenerative disease caused by 
lysosomal accumulation of cholesterol 
and sphingolipids. His team uses 
a suite of genomic, proteomic and 
lipidomic analyses to identify modifiers 
of cholesterol and sphingolipid 
accumulation that are thus candidate 
targets to modify the onset and 
progression of Niemann-Pick Disease 
Type C. They currently await results of 
a clinical trial testing the therapeutic 
efficacy of a candidate treatment 
discovered in their laboratory. 

Assistant Professor Andrew Munkacsi BSc MSc PhD
Victoria University of Wellington, New Zealand

THERAPEUTIC-DRIVEN WHOLE 
GENOME SEQUENCING OF NIEMANN-
PICK TYPE C DISEASE IN AUSTRALIA

Niemann-Pick Type C (NP-C) disease is one of more 
than 6,000 Mendelian diseases for which there is no 
cure. These diseases are inherited in a monogenic 
nature caused by loss-of-function mutations in one 
gene; however, there is extensive variation in the 
onset and progression of these diseases.

We hypothesize there are genetic variants that modify the NPC1 gene that 
confers 95% of NP-C disease cases, and ultimately regulate the onset and 
progression of NP-C disease. Relative to the extensive success of genome and 
exome sequencing in identifying disease-causing variants, there has been little 
success in identifying variants that modify Mendelian disease progression since 
a large cohort of samples to represent all the possible pairwise interactions in a 
genome is required to achieve statistical significance.

Most NP-C patients are diagnosed as late infants and die before or during 
adolescence. To complement our extensive clinical characterizations of rare 
cases of adult onset of NP-C disease, here we will compare whole genome 
sequences of pediatric and adult onset patients. We will discuss the ongoing 
analyses of these sequences, including a novel bioinformatic pipeline that 
integrates mathematical modeling of genetic polymorphisms, biological 
networks and extensive clinical records to overcome the statistical challenge of 
working with small sample sizes inherent to rare diseases.

We anticipate the variants that associate with disease severity can be effective 
therapeutic targets to treat NP-C disease given the direct interaction with the 
disease-causing NPC1 gene.

AUSTRALIAN NP-C DISEASE FOUNDATION INC

Session Time: 3:00pm - 4:00pm

POSTER 
ABSTRACTS
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POSTERS

POSTER 1

Courtney Lewis1, Mark Walterfang MBBS PhD2,3,4, Megan Keage PhD1, Miyuki 
Watanabe1, Danielle Schubiger5, Dennis Velakoulis MBBS MedSci2,3, Adam P. Vogel 

CHARACTERISATION OF DYSPHAGIA 
AND THE IMPACT OF MIGLUSTAT 

ON SWALLOW FUNCTION 
IN ADULTS WITH NIEMANN-

PICK DISEASE TYPE C

1Centre for Neuroscience of Speech, The University of Melbourne, Australia; 2Neuropsychiatry Unit, Royal 

Melbourne Hospital, Australia; 3Melbourne Neuropsychiatry Centre, University of Melbourne, Melbourne, 

Australia; 4Florey Institute of Neuroscience and Mental Health, Melbourne, Australia; 5Department of Speech 

Pathology, Monash Health, Melbourne, Australia; 6Department of Neurodegeneration, Hertie Institute for Clinical 

Brain Research, University of Tübingen, Germany; 7Redenlab, Melbourne Australia

Impaired swallow function, known as dysphagia, occurs in NP-C at a rate 
higher than many other neurodegenerative diseases. Aspiration pneumonia 
secondary to dysphagia is a leading cause of death in NP-C. Miglustat is 
currently the only approved disease-specific treatment shown to be effective 
in stabilising neurological symptoms. Miglustat has previously been reported 
to halt or improve early dysphagia symptoms in a paediatric NP-C population. 
Methods: Retrospective analysis of videofluoroscopic swallow studies (VFSS) 
was completed for ten adults with NP-C (mean age 28.44 years ±9.34 years). 
Participants were recruited through the Royal Melbourne Hospital in Australia 
between 2008 and 2015. Longitudinal data (range: 12-66 months post-baseline) 
were available for six participants. All participants in the longitudinal cohort 
were prescribed Miglustat at a dose of 200mg tds for the duration of the study. 
Results: Dysphagia was present in 90% of participants at baseline. Swallow 
impairment was stabilised during Miglustat therapy for periods up to 66 
months, with no significant changes in scores (p>0.05). Conclusion: Findings 
support the hypothesis that swallowing function does not significantly change 
for durations of up to 66 months with Miglustat therapy. As dysphagia did not 
decline nor improve, stabilisation may be the best attainable outcome due to 
the progressive nature of the disease. Observed characteristics of dysphagia in 
NP-C may be indicative of involvement of the medulla oblongata which controls 
motor and sensory signals necessary for swallowing. Incorporating VFSS into 
swallowing screening protocols in NP-C may enhance disease management for 
respiratory and general health.

POSTER 2

Natalie Hammond1, Jamie Snider2, Igor Stagljar2, Stephen Sturley3, 
Andrew Munkacsi1

IDENTIFICATION AND 
CHARACTERISATION OF PROTEIN-

PROTEIN INTERACTIONS MODIFYING 
THE ONSET AND PROGRESSION OF 

NIEMANN-PICK DISEASE TYPE C

1School of Biological Sciences, Victoria University of Wellington, Wellington, New Zealand, 2Department of 

Biochemistry, University of Toronto, Toronto, Canada, 3Department of Biology, Barnard College at Columbia 

University, New York, New York, USA

Niemann-Pick Type C (NP-C) disease, is a rare neuro-visceral disorder, whereby 
cholesterol and sphingolipids accumulate to toxic levels in the lysosome of 
the cell. NP-C disease is aggressive, consuming the lives of sufferers between 
10-25 years of age. Sadly, no therapy yet exists. NP-C disease is caused by a 
monogenic mutation in either NPC1 or NPC2 (~95% of cases). The NPC1 and 
NPC2 proteins function together in cholesterol egress, shuttling exogenous 
cholesterol through the lysosome where upon exit from the lysosome, it is 
then passed to an unidentified protein and transported to the endoplasmic 
reticulum and plasma membrane. We hypothesize that physical protein-protein 
interactions with NPC1 are critical for normal cholesterol transport and defects 
in that interaction are the cause for ~5% of NP-C disease patients without 
mutations in NPC1 or NPC2. Previously, the yeast model of NP-C disease 
identified genetic interactions conserved from yeast to mammal that lead to a 
therapeutic drug investigation in a clinical trial; here we will utilize this model 
to identify protein-protein interactions with Ncr1, the functional orthologue 
of human NPC1. A membrane yeast two hybrid assay identified 13 interactors 
with Ncr1. Further characterization of these protein-protein interactions 
using bimolecular fluorescence complementation (BiFC) and assays assessing 
biological/functional significance will be presented herein. If orthologous in 
humans, our results will identify interacting protein(s) that hold therapeutic 
promise to treat the rare NP-C disease as well as identify proteins critical to 
intracellular cholesterol transport in healthy persons.
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POSTERS

POSTER 3

Mangelsdorf, S.1; Varghese, E.2; Kelso, W.1; Saling, M.M.2; Neath, J.1; Goh, A.M.Y.1,3,4; 
Velakoulis, D.1,3,5; Walterfang, M.1,3,5,6.

A LONGITUDINAL EXPLORATION OF 
COGNITIVE CHANGE IN NIEMANN-
PICK TYPE C: DIFFERENT PATHS 
DEPENDING ON AGE AT ONSET

1Neuropsychiatry Unit, Royal Melbourne Hospital, Melbourne, VIC, Australia; 2Department of Psychology, The 

University of Melbourne, Melbourne, VIC, Australia; 3Department of Psychiatry, The University of Melbourne, 

Melbourne, VIC, Australia; 4National Ageing Research Institute, Melbourne, VIC, Australia; 5Melbourne 

Neuropsychiatry Centre, The University of Melbourne and Melbourne Health, Melbourne, VIC, Australia; 6Florey 

Institute of Neuroscience and Mental health, Melbourne, VIC, Australia

Niemann-Pick Type C (NP-C) is a rare neurogenetic disorder of cholesterol 
transport characterized by progressive cognitive impairment, disabling 
neurological symptoms, and premature death. Previous research studies 
have considered the cognitive profile of adult NP-C patients, with deficits in 
executive function, memory disturbance and visuospatial skills described to 
varying degrees. The aim of the current research was to explore the impact of 
age of onset on cognitive functioning in adolescent/adult NP-C patients, via a 
retrospective study on the cognitive functioning of 13 adolescent/adult NP-C 
patients seen over time at the Neuropsychiatry Unit. Cognitive data at initial 
assessment was analysed and longitudinal trends over time were explored. 
Patients with onset in adolescence and early adulthood showed diffuse 
cognitive impairments across a range of cognitive domains. Patients with onset 
in later adulthood (after age 30) largely demonstrated normal functioning 
across cognitive domains. Both groups, however, showed severely impaired 
executive function on a test of inhibition. Inspection of longitudinal trends 
revealed relatively stable cognitive profiles for both patient groups over several 
years.
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Ya Hui Hung, Amit Lotan, Shlomo Yeshurun, Anna Schröder & Ashley I. Bush

A PILOT STUDY OF IRON CHELATION 
THERAPY IN A MOUSE MODEL OF 
NIEMANN-PICK DISEASE TYPE C

Oxidation Biology Unit, Melbourne Dementia Research Centre, The Florey Institute of Neuroscience and Mental 

Health and The University of Melbourne, Parkville, VIC, Australia

We previously reported an increase in brain iron in the Npc1nih mouse model of 
Niemann-Pick Disease Type C (NP-C) compared to matched control mice (Hung 
et al.  Metallomics, 2014).  Iron is an essential biological metal and it plays an 
important role in many biological processes; for example, brain development, 
oxygen transport, and energy metabolism.  However, if not properly regulated, 
the redox activity of iron can lead to increased production of reactive oxygen 
species and free radicals, promoting oxidative stress and subsequently 
cellular damage.  Abnormal brain iron overload is harmful to brain cells and 
is characteristic of many neurodegenerative diseases, such as Alzheimer’s 
(AD) and Parkinson’s (PD) diseases.  Deferiprone (DFP), a brain penetrating 
iron removing drug, is currently in clinical trials for AD and PD.  PD patients in 
Phase II clinical trials showed promising improvements in their neurological 
symptoms.  Therefore, we predicted that DFP treatment, targeting the brain 
iron overload, may benefit NP-C also.

We used the Npc1nih mouse model to investigate whether DFP is a useful 
therapeutic drug for NP-C.  As a pilot study, we assessed DFP efficacy with 
respect to lifespan, weight loss and ataxia.  To evaluate how Npc1nih mice 
respond to DFP treatment at different doses and different disease stages, we 
assigned Npc1nih mice to four different treatment groups: (1) pre-symptomatic 
(15 days old) + 75 mg/kg DFP; (2) pre-symptomatic + 150 mg/kg DFP; (3) 
symptomatic (49 days old) + 75 mg/kg DFP; and (4) symptomatic + 150 mg/kg 
DFP.  Weight and general health of the mice were monitored daily.  

Our study found that DFP treatment did not offer any improvement over the 
expected disease trajectories for the Npc1nih mice.  Moreover, earlier treatment 
and higher dose of DFP had adverse effects on body weight and onset of ataxia.  
There was no change in the median lifespan of DFP treated Npc1nih mice.  The 
outcome of our study indicated that, despite increased brain iron, Npc1nih mice 
were vulnerable to pharmacological iron depletion, especially in early life.  
Therefore, we concluded that iron chelation is not a suitable therapy for NP-C.  
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NETWORK-BASED NONPARAMETRIC 
ANALYSES TO IDENTIFY GENETIC 

MODIFIERS OF NIEMANN-
PICK TYPE C DISEASE
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We hypothesize there are genetic variants that modify the causal gene of 
monogenic diseases and ultimately regulate the onset and progression of 
these diseases. Relative to the extensive success of genome and exome 
sequencing in identifying disease-causing variants, there has been little success 
in identifying variants that modify Mendelian disease progression since GWAS 
analyses that test only for association of single SNP have limited utility in 
eliciting missing heritability in rare diseases. Niemann-Pick Disease Type C 
(NP-C) is an example of a rare monogenic Mendalian disease that is one of 
more than 6,000 Mendelian diseases for which there is no cure. Most NP-C 
patients are diagnosed as late infants and die before or during adolescence. 
We compared whole genome sequences of pediatric and adult onset patients 
using a novel, in-house bioinformatic pipeline that integrates deep learning and 
mathematical modeling of biological networks and clinical records to overcome 
the statistical challenge of working with small sample sizes inherent to rare 
diseases. Here we identify and discuss disease-modifying loci worthy of further 
characterisation in cell and animal models of NP-C disease.
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