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Chair’s Report
2018 marks Cystinosis Ireland’s 15th anniversary since its founding in 2003.
We are delighted to have come this far and to have achieved significant. Some of our highlights include
hosting major research and family support conferences; the establishment of the Dublin Cystinosis
Workshop as a key research event annually; ongoing support for people living with cystinosis and their
families; the strong network we have forged with partner organisations in Europe, the US, Australia and
South Africa; and by no means least, the almost €2m we have invested in research into cystinosis across
the world. We are proud of these achievements and look forward to greater activity and investment
research in the years to come.
This year we took a major step in hiring two staff members. Dr Ruth Davis, as Research Manager, has
taken responsibility for the management of our research programme and portfolio. Ruth has 20 years’

experience working in both public and private sectors, particularly in the areas of research and
academic management in a number of higher education institutions (HEIs) in Ireland as well in the
Higher Education Authority (HEA). Her extensive knowledge in this area is a huge asset to Cystinosis
Ireland and will give us the opportunity to ensure our research programme is funding world class,
ground breaking projects.
Denise Dunne came on board as our Operations Manager. She has worked with patient and family
carer support and medical research charities for much of her career, including roles with the Irish Lung
Fibrosis Association, Fighting Blindness, Care Alliance Ireland and the Medical Research Charities
Group. Denise has extensive experience in the day-to-day management of organisations and providing
one-to-one support to people and families living with life-long conditions. Her work includes building
our resources and supporting our families as well as working to improve knowledge and understanding
of our rare condition.
We look forward to the continued growth of our research programme as well as increasing the work we
can do in advocacy, support and education with Ruth and Denise working with our Executive
Committee members in driving this agenda.
We are indebted to our incredible supporters. Families living with cystinosis are incredible advocates for
their loved ones. Every euro we have invested in research has come from fundraising – fundraising taken
on by families and friends who give up days, weeks and even months to train, plan and execute events
from church gate collections and school events to iron(wo)man challenges and golf days, with everything in
between. We hope to repay this dedication by working with excellent research teams wherever we find
them, to one day – hopefully soon – find the cure for cystinosis.

As we get another year closer to the cure, we would like to take a moment to remember Professor Roz
Anderson, a tireless supporter of the cystinosis research community and Cystinosis Ireland. We were
honoured that Roz joined the Dublin Cystinosis Workshop in April 2018 to update us on the work she was
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continuing in spite of her illness. We were truly saddened to learn of her passing later in the year and
continue to offer our best wishes to her family. The continuation of her work under Professor Herbie Newell
is a testament to her and we look forward to the maintenance of her world-leading research lab. We are
delighted that the 2019 Dublin Cystinosis Workshop will recognise Roz’s wonderful legacy in the
presentation of the Roz Anderson Memorial Prize for …

The work we do in Cystinosis Ireland will always be led by our families and our work is focussed on
delivering improvements for people living with cystinosis in Ireland and internationally. We were delighted to
welcome James Ennis onto the Executive Committee in 2018, to represent the voice of Northern Ireland
families. We also thank Nuala Lawless who retired from the Executive this year having acted as our
Governance Lead.
We are lucky to have extremely dedicated supporters on the Executive Committee who give their time,
energy and expertise to ensure the effective running of the organisation. Thank you all for your continued
support. We are always open to new ideas and we encourage you to engage with us where you can.

Again, thank you for your continued support in 2018 and I look forward to being in touch with you through
the year.

Mick Swift
Chair
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Support and Education
In 2018 Cystinosis Ireland took the decision not to host a family event at the Dublin Cystinosis Workshop.
The main reason for this was the Cystinosis Network Europe Family Conference which took place in Berlin
in July. Cystinosis Ireland was a founder of the European group which hosted this event, led by our
colleagues in Germany, and we provided financial support to make it happen. We took the opportunity of
this international gathering to offer grants to our families to attend this meeting to learn from international
experts in the field, and to meet other families who were also attending. Through our grants, we supported
4 families to attend the Berlin meeting. We provided separate grants to families to attend the Cystinosis
Research Foundation family and research conference in California also, allowing three families to attend.

Family support was also closer to home with a fun day out in Dublin Zoo in July. While we didn’t get the
weather for it, we had a great day with 25 people getting a guided tour of the various enclosures and
animals. In spite of the rain, spirits were high and we were delighted so many came from across the
country for the afternoon.

Fundraising
As ever, our fundraising supporters were busy this year. Our annual events such as the Grange,
Ashbourne and Kilcock Golf Classics were big successes, both in terms of very generous donations and
auctions, but also in a great day out for those who attended. The Elm Green golf classic was a new event
and was a huge success. We had a new event in 2018, the A2B4C (Ashbourne to Ballybunion for
Cystinosis) cycle was an incredible feat of endurance by a team of dedicated cyclists who took to the roads
of Ireland for the June Bank Holiday weekend. Individual events that our supporters set up included a
school non-uniform day; football club fundraising day; the BBQ4Cystinosis weekend; a hair salon
fundraiser; a bog snorkelling championship; church gate collections; table quizzes; music and concert
nights; and more cake and bake sales than your waist band can accommodate! Every euro that is raised
through our fundraising is invested in the best research we can find, wherever in the world that may be.
We thank you all, sincerely, for the effort and commitment you give to make this work possible.

Advocacy
In September we were hosted by Ruth Coppinger TD for an advocacy event with some of our rare disease
partners in Leinster House. The event was a really important opportunity for our families to meet and
speak directly with our elected representatives to share their experiences of living with a life-long rare
condition. We highlighted four key areas at the briefing – access to medicines; soft opt-out organ donation;
access to genetic services; and Oireachtas champions for rare diseases. We are continuing to advocate
strongly around these areas and encourage our families to continue to highlight these necessities.
Cystinosis Ireland is fully compliant with the Register of Lobbyists and our returns can be found on
www.lobbying.ie.
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To support our work, Cystinosis Ireland is represented on and engages with a number of national
organisations –
Medical Research Charities Group (MRCG), is an umbrella organisation for medical research and patient
support charities. It is through the MRCG that Cystinosis Ireland has been able to access to the Joint
Funding Scheme which has been hugely significant in leveraging our research funding work for many
years.
Irish Platform for Patient Organisations, Science and Industry (IPPOSI) is a patient-led organisation that
works with patients, government, industry, science and academia to put patients at the heart of health
policy and innovation.
Rare Disease Taskforce brings together groups working in this area and has been heavily involved in the
Rare Disease National Plan development and implementation.
Rare Disease Technology Review Committee incorporates the patient and clinical perspective in the
process of medicine reimbursement and approval.
Organ Donor Network is a group of organisations working in the area of organ donor and transplant. The
work of the last year has been mainly towards lobbying to implement the ‘soft opt-out' system.

International Engagement
In 2018 we continued to work with our partners in Cystinosis Network Europe as well as our colleagues in
Cystinosis Research Network to promote the interests of the cystinosis community internationally. Our
work with CRN and the Cystinosis Foundation UK in the development of the Seedcorn funding has given
rise to new and innovative research proposals and we continue to work to promote these small research
projects in the anticipation that they will deliver bigger results in the longer term.

Our close ties with the CNE also allowed us to begin work on developing a Community Advisory Board for
cystinosis, co-ordinated with the support of EURORDIS, the European Rare Disorders Organisation.
Community Advisory Boards (CABs) are groups established and operated by patient advocates. They
facilitate discussions (in a neutral setting) on the latest developments and challenges related to medical
research and procedures with the companies or bodies conducting the research. More than ever, patients
and the patient perspective are seen as a way to make medical research and clinical studies more
impactful and possibly quicker and certainly more efficient. For most of history, medical science has
evolved with little to no input from the people being studied. CABs change that, and help to design, carry
out and communicate on studies that are more rational and inclusive from a patient’s point of view. In
particular, CABs are a way to communicate on an equal level with the pharmaceutical companies that are
running clinical trials and developing new treatments with the ultimate goal of placing patients at the core of
these studies.
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A key task to ensure the success of the CAB will be to formally establish Cystinosis Network Europe as the
managing body for this work. As we head into 2019, Cystinosis Ireland will lead on this work, both in setting
up CNE as a registered charity in Ireland, and in managing its work and the CAB. This new and exciting
initiative will give us the opportunity to support the work of our colleagues internationally and to highlight the
importance of the patient voice.

Research
This has been another exciting year for Cystinosis Ireland research. Our research programme continues to
grow steadily, and we continue to keep abreast of new research developments nationally and internationally.
Dublin Cystinosis Workshop 2018
As in other years, the highlight of our research year was hosting of the fourth Dublin Cystinosis Workshop
which was held on April 7, 2018. The workshop brought together world-class international scientists from a
wide variety of disciplines to network, share ideas, discuss scientific breakthroughs and to work together with
the common aim of conquering this rare disease.
The workshop, which was moderated by Dr James Murray, Trinity College, Dublin and Dr Patrick Harrison,
University College Cork, attracted 22 scientists from New Zealand, USA, England, Scotland, Belgium,
Netherlands, Germany, Italy and of course from Ireland (North and South) to the 2018 workshop.
The researchers discussed new drug therapy formulations and delivery strategies including the use of contact
lenses for more effective ocular cysteamine delivery; understanding the molecular biology and
pathophysiology of the cystinosis disease and various genetic strategies aimed at developing a long-term
cure as well as discussions around issues of infertility and treatments of the disease that go beyond cystine
depletion.
A key objective of this year’s workshop was to highlight important research questions that are relevant to
cystinosis patients and their families but that are not well addressed by researchers yet. These include issues
such as: side effects of cysteamine including halitosis and body odour; muscle weakness, in particular
swallowing problems but also weakness in other muscles such as hands, legs, arms; bone issues, including
knock knees, spontaneous fractures, flat feet/fallen arches; eating issues and the requirement for g-tube
feeding especially in early childhood. Cystinosis Ireland encourages researchers to look at its seedcorn fund
as a means to start research activities in these areas.
New research projects:
This year, Cystinosis Ireland awarded two new seedcorn projects.
The first of these new projects was awarded to Dr James Murray, TCD to support a PhD researcher to go to
the laboratory of Professor Minnie Sarwal, University of California, San Francisco, USA where it she will
generate and characterize CTNS mutant cell line models. This work is part of a bigger Cystinosis IrelandHRB co-funded project in which healthy and cystinotic human renal proximal tubular epithelial cells are being
analysed, side by side, targeting specific markers, to highlight the faulty steps that define nephropathic
cystinosis.

Research - Awareness - Support
Cystinosis is a rare, degenerative, incurable disease that primarily affects children. It slowly destroys all the body’s organs and muscles.
Cystinosis Ireland is a volunteer-led, non-profit organisation dedicated to funding cystinosis research and providing support to those living with the condition.

Directors: S. Maguire, A.M. O’Dowd, M. Swift - Patron: Stephen Rea

1-2 Cavendish Row
Dublin 1, 1reland
www.cystinosis.ie
facebook.com/cystinosisIrl
twitter.com/CystinosisIrl
mail@cystinosis.ie

The second seedcorn project was awarded to Dr Jennifer Hollywood, Research Fellow, Department of
Molecular Medicine and Pathology, Faculty of Medical and Health Sciences, The University of Auckland, New
Zealand. The purpose of Dr Hollywood’s research is to generate and characterize a novel genetically
modified cystinosin (CTNS) rat model, using CRISPR/Cas9 editing technology, to determine whether it
develops cystinosis.
More information on both these projects, as well as updates on our two other currently funded research
projects, is provided below.
Keeping abreast with the latest developments in cystinosis research
Members of the Cystinosis Ireland Executive attended three major research conferences in the areas of
cystinosis and rare diseases more generally. These were: (i) the Cystinosis Research Foundation – Day of
Hope Family Conference 2018, California; (ii) the European Conference on Rare Diseases (ECRD) 2018,
Vienna and (iii) the European Cystinosis Conference 2018, Berlin. All of these conferences help us to keep
up to date with new developments in the area of cystinosis research so that we can inform people and families
living with cystinosis of relevant new research and, in some instances, influence the direction of the new
research.
Some of the exciting new developments that we came across at these conferences included:
a) The possibility of a variety of new compounds that either on their own or in combination with
cysteamine may improve the treatment of cystinosis in patients. These new compounds are still at
an early stage of development and we continue to watch this space closely to see if any of these new
drugs progress to preliminary clinical trials in the future.
b) At ECRD2018, we were introduced to the EURORDIS concept of Community Advisory Boards.
Community Advisory Boards are groups established and operated by patient advocates. They
facilitate discussions (in a neutral setting) on the latest developments and challenges related to
medical research and procedures in a particular disease area with the company or body conducting
the research. Cystinosis Ireland is working with its sister organisations across Europe to establish a
Community Advisory Board for cystinosis. We see this a major opportunity to ensure that patients
with cystinosis remain at the centre of new research developments relating to this disease.
Cystinosis research in the news
We were delighted to see research we part-funded in New Zealand getting an excellent write up, highlighting
the revolutionary way human kidney tissue is grown from stem cells. The full article can be found here https://www.nzdoctor.co.nz/article/undoctored/growing-kidney-tissue-simpler-and-faster-will-help-fightdisease.
We were also delighted to see that research results from the Cystinosis Ireland-HRB co-funded research
project led by Professor Anuj Chauhan of the University of Florida, have been published in International
Journal of Pharmaceutics (P. Dixon et al. International Journal of Pharmaceutics 551 (2018) 232–240). The
overall goal of this research is to try to determine why the cystine crystals in eyes are needle-shaped while
those in other organs are polygonal. By combining in vitro and ex vivo experiments, the researchers in
Professor Chauhan’s laboratory examine the possibility that collagen fibres in the stroma play a key role in
the formation of the needle shaped crystals. Additionally, they try to understand the mechanisms through
which the collagen and potentially other polyelectrolytes might impact the shapes of the cystine crystals.
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Promoting Cystinosis Ireland research funding opportunities with the research community
Cystinosis Ireland continues to seek new research opportunities in areas of interest that will bring us closer
to improving the treatment of cystinosis, enhancing the lives of those living with the disease and taking one
step closer to finding a cure.
Looking to the future
Also on our research agenda are (i) the Fifth Dublin Cystinosis Workshop which will take place on 26 and 27
April 2019, and (ii) the Cystinosis Network Europe International conference which it has been confirmed will
be hosted in Dublin in the summer of 2020.
We look forward to welcoming friends and colleagues to share their knowledge and expertise with others in
the research community and with the families who attend these conferences.
The 2020 meeting will build on the success of the 2018 Berlin conference, and the outputs of the Dublin
Cystinosis Workshop in 2019.

Update on current research being funded by Cystinosis Ireland

MRCG-HRB Co-fund
Professor Minnie Sarwal, University of California San Francisco, United States of America and
Dr James Murray, School of Biochemistry and Immunology, Trinity College Dublin
Project Title: Targeting Autophagy in Nephropathic Cystinosis
Duration of Project: 3 years
Total Funding: €300,000 (25% from Cystinosis Ireland, 75% from Health Research Board)
Professor Sarwal’s research group at the University of California San Francisco are working to understand
the interplay of targeted cell death (autophagy) in nephropathic cystinosis and to evaluate if gene defects in
Clusterin could be a pivotal confounder gene for the kidney injury in this disease.
The research group is working on the isolation and generation of primary and immortalized cell lines from
various tissues and are validating them as models for improved understanding of the pathophysiology of
cystinosis (see also seedcorn project below: Targeting Autophagy in Nephropathic Cystinosis: generation of
CTNS mutant cell lines by CRISPr/Cas9 gene editing). The project has made significant progress since it
commenced: Major milestones that have been achieved include the following: –
• Renal proximal tubular epithelial (RPTE) cells showed strong induction of self-eating/autophagy in response
to glucose, versus amino acid stress, suggesting that this cell type is strongly glycolytic for generation of
energy. This is an important finding since damage to mitochondria, which is the powerhouse of energy, is a
known hallmark of nephropathic cystinosis.
• RPTE cells have been isolated from the cystinosis patients' urine and showed that these cells are a good
model for in vitro cystinosis-related study.
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• A lysosomal protein V-ATPase has been identified as another potential trigger/partner that, along with
Clusterin, might also play a key role in renal injury associated with nephropathic cystinosis.
• Since Clusterin is up-regulated in cancer, Professor Sarwal’s group have used the cervical carcinoma
cancer cell line, HeLa, as a model for testing potential compounds that could modulate Clusterin expression.
They have showed that the FDA approved drug Telmisartan significantly decreased Clusterin protein
expression in the model cell line (HeLa).
• The research group is currently in the process of generating RPTE cell lines with no CTNS protein
expression as a model of RPTE cells from Cystinosis patients, which will help to better understand the
pathophysiology of the disease cystinosis.

Ahmed Reda, Koenraad Veys, Bert Van den Heuvel, and Elena Levtchenko University Hospitals
Leuven KU Leuven
Project Title: Fertility in male cystinosis patients: Unravelling the mechanisms of azoospermia and potential
future treatments in male cystinosis patients
Duration of Project: 2 years
Total Funding: €200,000 (25% from Cystinosis Ireland, 75% from Health Research Board)
Cystinosis is a rare disease that affect mainly the kidneys. However, other organs could be affected; such as
the thyroid gland, skeleton, and gonads. Nevertheless, female cystinosis patients show normal fertility, while
male cystinosis patients are infertile due to absence of spermatozoa in their semen.
The researchers in this study sought to investigate the possible causes of such infertility problems in male
cystinosis patients, along with the possible fertility preservation options.
First, the researchers aimed to investigate the effect of cystinosis treatment (cysteamine) on male fertility. In
order to do this, mice were fed cysteamine in their food, and then were checked to see whether this
cysteamine had any effect on the fertility of the male mice. Fortunately, cysteamine had no negative impact
of male fertility in the mice.
Secondly, the researchers wanted to know if the cysteamine reaches the testicular tissues when taken by
the patients. In order to determine, the researchers gave the mice cysteamine and checked whether the
mice had cysteamine in their testes or not. The results showed that cysteamine could be detected in the
testicular tissues.
Finally, the researchers focused on the effect of the disease itself on the fertility of male patients.
In order to do so, the researchers collected samples and data from cystinosis patients (testicular tissues,
epididymal sperm, semen samples, blood samples) under regular care (i.e. for those who are interested to
investigate their fertility issues in a clinical voluntary setting).
In addition, they also recruited a number of male cystinosis patients in a clinical study, from whom they
collected semen and blood samples.
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The preliminary results indicate that infantile cystinosis patients show some kind of obstruction in the male
genital tract, despite having intact spermatozoa in the testis and epididymis. This obstruction prevents the
spermatozoa from getting out during ejaculation, which interferes with successful fertilization.
This study is the first time to examine the effect of cysteamine treatment on male fertility. It is also the first
time that researchers are looking to find the mechanism behind azoospermia in male cystinosis patients.
In so doing, there is the potential to offer patients strategies that may enable them to bank their sperm should
they wish to have children in the future.

Cystinosis Ireland Seedcorn Funding
Dr James Murray, School of Biochemistry and Immunology, Trinity College Dublin
Project Title: Targeting Autophagy in Nephropathic Cystinosis: generation of CTNS mutant cell lines by
CRISPr/Cas9 gene editing
Duration of Project: 6 months
Total Funding: €8,600 (100% from Cystinosis Ireland)
In nephropathic cystinosis, pathways called autophagy (non-specific self-digesting process) and mitophagy
(specific mitochondrial digesting process) are not regulated correctly. In both mechanisms of interest
(autopagy vs mitopahgy), research shows a clear relationship in the behaviour of the cystinotic cells in
contrast with normal cells. A detailed characterisation of these pathways is therefore crucial in order to better
understand this disease and develop the best therapy to the patients living with cystinosis.
This project aims to generate and characterize CTNS mutant cell line models as part of the bigger Cystinosis
Ireland-HRB co-funded project (see above: “Targeting Autophagy in Nephropathic Cystinosis”) in which
healthy and cystinotic human renal proximal tubular epithelial cells are being analysed, side by side, targeting
specific markers, in order to highlight the faulty steps that define nephropathic cystinosis.
Clusterin is a protein known to over accumulate in cystinosis. This project is looking to see if Clusterin can
be targeted pharmacologically in order to reverse this phenotype. Therefore, Professor Sarwal’s research
group are also testing particular FDA approved drugs to see if they can up- or down-regulate the levels of
Clusterin.

Dr Jennifer Hollywood, Department of Molecular Medicine and Pathology, The University of Auckland,
New Zealand
Project Title: Characterisation of a novel cystinosin transporter knockout rat model
Duration of Project: 6 months
Total Funding: €10,000 (100% from Cystinosis Ireland)
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Animal models of human diseases are an essential tool used by researchers to help them understand the
underlying mechanisms of the disease they are studying as well as to assist them discover new drugs or
therapies that have potential to treat, and perhaps cure, the disease in humans.
Dr Hollywood is a Postdoctoral researcher in the laboratory of Professor Alan Davidson lab at the University
of Auckland. Professor Davidson’s research group has discovered that a new drug either alone or in
combination with cysteamine, has a superior effect compared to cysteamine alone on the endpoint metrics
in our cystinosis cell line model. This novel drug combination may be of potential therapeutic benefit to
patients but needs further testing in an appropriate cystinosis disease animal model.
Although a mouse model of cystinosis already exists, it does not display all the characteristics of the cystinosis
disease and, as a result, it is of limited use when testing the potential therapeutic effect of drugs.
It is hoped that a rat model may prove to be a better animal model if it develops a cystinosis disease more
similar to human patients in a reasonable time-frame. The purpose of this research is to characterise a novel
cystinotic rat model to determine how closely it resembles the human disease.
To date, the researchers in Professor Davidson’s laboratory in Auckland have generated three founder
cystinotic rat lines by creating a mutation in the cystinosin gene. These rats were bred to generate litters of
pups that are either; wild-type (i.e. no disease), heterozygote (i.e. one gene is normal, one gene has
cystinosis causing mutation) and homozygote (i.e. both genes contain mutations that cause cystinosis).
These rats are now being closely monitored for disease onset by measuring their growth and water intake,
assessing the loss of important substances in the urine, measuring kidney function and by observing the
development of cystine crystals in certain organs.
If the rat model develops cystinosis disease in a reasonable time-frame then the researchers will test their
novel drug treatment combination with cysteamine on this rat model to determine if it might have potential
therapeutic benefits for patients living with cystinosis.
A cystinotic rat model will be a highly valuable tool for preclinical studies into new therapeutic approaches
toward tackling this disease.
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