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ORAL PRESENTATIONS 

OP01 The odyssey continues: A ‘deep dive’ into 
NI’s 100,000 Genomes Project undiagnosed. 

Dr. Caoimhe McKenna1*, Dr. Katie Kerr2, Ms. Diya 
Thomas2, Dr. Shirley Heggarty1, Dr. William Wright1, 
Dr. Rosalind Martin1, Dr. Padraig Hart1, Dr. Gillian 
Rea1, Ms. Lisa Soeters1, Ms. Cheryl Flanagan1, Dr. 
Shane McKee1, Prof. Amy Jayne McKnight2 

1NIRMDS, Belfast, United Kingdom. 2QUB, Belfast, 
United Kingdom 

The 100,000 Genomes Project was a radical initiative 
to sequence the genomes of thousands of rare 
disease patients.  Between 2018-2020, the Northern 
Ireland Regional Genetics Service recruited 442 
probands to the study.  Genomic variants were filtered 
using a Genomics England algorithm that prioritised 
variants into different ‘tiers’ of anticipated 
relevance.  Initial efforts were focused on reviewing 
only the Tier 1 and Tier 2 variants.  Following this, 82 
patients received a diagnosis (18.5%) and 360 
remained undiagnosed. 

In a collaborative effort between academics, clinicians 
and clinical scientists, we are utilising an alternative 
variant prioritisation tool (Exomiser) to review the top 
five ‘exomiser variants’ in all of the NI undiagnosed 
patients.  For each variant data is collated on 
inheritance, OMIM morbidity, gnomAD prevalence, 
REVEL score, missense constraint and probability of 
loss intolerance.   This is reviewed by a clinical 
geneticist and compared with the patient’s 
phenotype.  Variants of interest are submitted for 



formal classification by a clinical scientist, including 
discussion at a bespoke multidisciplinary meeting. 

To date, we have reviewed the top five exomiser 
results of 200 undiagnosed patients, and identified 
potential causative variants in 42 patients 
(21%).  These have included molecular diagnoses 
with the potential to significantly impact patient 
management, estimates of recurrence risk in future 
pregnancies and access to reproductive technologies. 
Variants of unknown significance will be followed-up 
through our translational research pipeline. 

These preliminary findings demonstrate the feasibility 
and value of a collaborative approach,  and the 
utilisation of modern variant prioritisation tools in the 
interpretation of genome sequencing data. 

OP02 By hook or by crook – Proving the 
diagnosis of Mosaic trisomy 16 

Dr. Karl Kavanagh*, Dr. Shauna Quinn, Dr. Bronagh 
O’Hici, Dr. Janna Kenny 

Children’s Health Ireland, OLCHC, Dublin, Ireland 

MT16 has a variable phenotype with features reported 
including IUGR, heart defects, genital anomalies, 
craniofacial anomalies and variable developmental 
delay1,2. We present the case of a boy with Mosaic 
Trisomy 16 (MT16) that represented a significant 
diagnostic challenge. Referral of a Gravida 3 Para 2 
woman to the Clinical Genetic service was made at 
27+4 weeks’ gestation. Fetal ultrasound scan at 22 
weeks showed suspected transposition of the great 
arteries, ventricular septal defect, micrognathia, 
dilated echogenic bowel and cleft palate.   

NIPT Harmony was unremarkable as was the TORCH 
screen. Amniocentesis undertaken at 23 weeks 
showed discordant results; the uncultured ArrayCGH 
had an altered log ratio for chromosome 16 
suggestive of MT16, however this was not identified 
on the ArrayCGH or the G-band karyotype on cultured 
cells. qfPCR was likewise unremarkable.  

After birth the baby was noted to have cholestatic 
hepatitis with a choledocal cyst, a small VSD with mild 
TR, micropenis and cryptorchidism. He also had 
Pierre-Robin sequence and cleft palate. Liver biopsy 
was suggestive of 3-beta-hydroxy-delta-5-C27-steroid 
oxidoreductase deficiency but sequencing of HSD3B7 
was negative.  

Extensive genetic testing was undertaken to try and 
investigate the antenatal diagnosis of MT16. Buccal 
smear, skin biopsy and blood samples with karyotype 
and interphase FISH found no evidence of MT16. 
Finally, the diagnosis was confirmed by molecular 

testing confirming maternal uniparental disomy of 
chromosome 16 (heterodisomy) [upd (16)mat] thus 
providing evidence of trisomy rescue and an 
explanation for the phenotype.   

1. Langlois et al. 2006 DOI:10.1002/pd.1457 

2. Neiswanger et al. 2006 DOI:10.1002/pd.1437 

OP03 Designing Rare Disease Care Pathways – 
Access to Clinical Genetics Services is Key 

Dr. AJ Ward1*, Dr. D Murphy1, Ms. R Marron1, Ms. V 
McGrath2, Dr. M Bolz-Johnson3, Prof. W Cullen4, Ms. 
A Daly3, Prof. O Hardiman5,6, Ms. A Lawlor7, Prof. SA 
Lynch4,8, Prof. M MacLachlan9,10, Dr. J McBrien11, Dr. 
S Ni Bhriain9, Dr. JJ O’Byrne1,4,6, Prof. SM 
O’Connell8,12, Ms. G Sweeney1, Ms. J Turner1, Prof. 
EP Treacy1,4,6 

1Mater Misericordiae University Hospital, Dublin, 
Ireland. 2Rare Diseases Ireland, Dublin, Ireland. 
3Eurordis, Paris, France. 4Univeristy College Dublin, 
Dublin, Ireland. 5Beaumont Hospital, Dublin, Ireland. 
6Trinity College Dublin, Dublin, Ireland. 722q11 
Ireland, Dublin, Ireland. 8Children's Health Ireland at 
Crumlin, Dublin, Ireland. 9Health Service Executive, 
Dublin, Ireland. 10Maynooth University, Maynooth, 
Ireland. 11Children's Health Ireland at Temple St, 
Dublin, Ireland. 12Royal College of Surgeons of 
Ireland, Dublin, Ireland 

72% of rare diseases (RDs) have a significant genetic 
basis (Nguengang et al 2020). RDs are often 
complex, chronic and multi-systemic conditions 
requiring management from multiple medical 
specialists and health and social care professionals, 
involving a high level of integrated care.  Care 
pathways increase evidence-based care and improve 
service coordination.  This pilot study explored the 
optimal approach for developing national RD care 
pathways and highlights the fundamental need for 
timely access to Clinical Genetics services. 

Care pathways were progressed for 30 RDs selected 
based on prevalence, the existence of Irish clinical 
expertise and representation across 18 European 
Reference Network (ERNs), with a focus on multi-
systemic RDs requiring multidisciplinary care.  The 
results of an initial audit of existing evidence-based 
clinical practice guidelines (CPGs) and best practice 
recommendations from Pubmed, Orphanet and 
relevant ERN websites were used to develop 
preliminary drafts.  Irish clinical specialists and patient 
representatives were identified using Irish Centres of 
Expertise linked to the ERNs and Orphanet-registered 
national patient organisations. These national clinical 
and lived-experience experts mapped existing 



practice onto CPGs leading to the development of 
optimal national care pathways for each condition.   

These aim to address barriers to timely diagnosis, 
integrated care and to improve patient outcomes. 
Genetic counselling was highlighted as a core 
required discipline in 28 of the 30 pathways with 
access to genetic testing and clinical genetics 
expertise key to diagnosis and informing management 
in these conditions. This demonstrates the vital need 
for access to Clinical Genetics services for people 
with RDs.  

OP04 Development of a Multidisciplinary 
Paediatric Cancer Genetics Service - The CHI 
Experience 

Dr. Noelle Cullinan1*, Ms. Claire Giffney2, Ms. Sinead 
Whyte2, Prof. Andrew Green2, Dr. Lisa Bradley2 

1National Children’s Cancer Service (NCCS), 
Children’s Health Ireland (CHI) at Crumlin, Dublin, 
Ireland. 2Department of Clinical Genetics, Children’s 
Health Ireland (CHI) at Crumlin, Dublin, Ireland 

Up to 30% of children with cancer require genetic 
evaluation for a suspected cancer predisposition 
syndrome (CPS). Additionally, the expansion of 
tumour genomic sequencing initiatives, to help inform 
individualised cancer treatment, may reveal children 
who require CPS risk assessment.   

The recent appointment of a Consultant Paediatric 
Oncologist (special interest, paediatric cancer 
genetics) and the approval of a Genetic Counsellor 
post, has facilitated development of a dedicated 
multidisciplinary paediatric cancer genetics service in 
collaboration with existing clinical genetics services. 
This initiative aligns with the ‘National Cancer 
Strategy 2017-2026’ and the ‘Framework for the care 
and support of adolescents and young adults (AYA) 
with cancer in Ireland 2021-2026’.

 Future directions of this new initiative include: 

• Development of multidisciplinary meetings 
for case discussion and mainstreaming of 
diagnostic genetic testing  

• Incorporation of CPS risk assessment into 
paediatric cancer and AYA transition clinics 

• Increased access to diagnostic testing and 
genetic counselling within the NCCS, with 
clinical governance/oversight via clinical 
genetics colleagues 

• Predictive (cascade) testing for at-risk family 
members following genetic counselling  

• Audit, research, education and training 
opportunities  

 The inaugural paediatric cancer genetics 
multidisciplinary meeting took place in May 2022, 
drawing expertise from Geneticists, Oncologists, 
Haematologists, Genetic Counsellors, Laboratory, 
and Nursing colleagues. Of 8 cases presented: 5/8 
mainstreaming genetic testing was recommended, 2/8 
further information sought and 1/8 required direct 
referral to a consultant clinical geneticist’s clinic. 

This paediatric cancer genetics initiative has 
significant potential to improve access to genetic 
testing and empower non-genetic specialists with new 
genomic skills, directly benefitting patients and 
families.  

OP05 Methylome profiling of young adults with 
depression in Ireland 

Ms. Amy Louise Doherty1*, Ms. Caoimhe Ward,2, Dr. 
Margaret McLafferty3, Dr. Elaine K Murray2, Prof. 
Colum P Walsh1, Dr. Rachelle Irwin1 

11. Genomics Medicine Research Group, School of 
Biomedical Sciences, Ulster University, Coleraine 
Campus, Coleraine, United Kingdom. 22. Northern 
Ireland Centre for Stratified Medicine, School of 
Biomedical Sciences, Ulster University, C-TRIC, 
Altnagelvin Hospital,, Derry/Londonderry,, United 
Kingdom. 33. School of Psychology, Ulster University, 
Coleraine Campus, Derry/Londonderry,, United 
Kingdom 

Across the globe rates of depression amongst 
university students have escalated, with high 
prevalence of psychological problems and suicidal 
behaviour amongst first-year undergraduate studies 
commencing third-level educations within Ireland (4, 
7, 9). Despite being the current leading cause of 
disability there remains no biochemical test to 
diagnose clinical depression and a requirement for 
further research to elucidate biological markers and 
pathways to unravel this heterogenous condition. 
DNA methylation provides a link between 
environmental factors, such as childhood trauma, 
intimate partner violence and stress, and biological 
changes associated with the aetiology of depression 
(2). 

The Student Psychological Intervention Trial (SPIT) 
was conducted as part of the World Mental Health 
Initiative College Study (WMH-IC) to collect
information about student mental health. This current 
study utilized data collected in September 2019 and 
follow-up data (n=500). Saliva samples were 
collected, and cases (n=250) and controls (n=250) 
were matched for sex and age. Methylation was 
determined using the EPIC array, processed in 
RnBeads (6) and gene ontology (GO) analysis 
performed using DAVID (1).  



We confirmed FDR-significant differential methylation 
at several sites across the genome, potentially 
interested in FDR-significant gene body associated 
with serine deficiency. Recent evidence has 
suggested serine may have antidepressant 
properties. Furthermore, GO analysis confirmed 
highly significant enrichment for inflammatory and 
immune-related pathways, alluding to the emerging 
role of inflammation in depression (5, 8) 

These findings confirm an epigenetic signature in 
depression from this Irish cohort. Validation in a 
similar cohort and confirmation of biomarkers using 
pyrosequencing is required. 

OP06 Somatic Brain Mutations as a Cause of 
Drug-Resistant Epilepsy including Mesial 
Temporal Lobe Epilepsy 

Dr. Katherine Benson*1,2, Dr. Michael Doyle*2,3,4, Dr. 
Robert Carton*2, Dr. Hugh Kearney3,2, Dr. Kieron 
Sweeney3,2, Dr. Donncha O'Brien3,2, Prof. David 
Henshall2,1, Prof. Gianpiero Cavalleri*2,1, Prof. 
Norman Delanty*3,2,1 

1Royal College of Surgeons in Ireland, Dublin, Ireland. 
2FutureNeuro SFI Research Centre, Dublin, Ireland. 
3Dept of Neurology, Beaumont Hospital, Dublin, 
Ireland. 4Royal College of Surgeons in Ireland, Dubin, 
Ireland 

Background: The contribution of somatic mutations 
in epilepsy is becoming apparent, in particular in 
malformations of cortical development (MCD). This 
study aimed to evaluate the diagnostic yield of brain 
somatic mutations in germline epilepsy genes, 
somatic epilepsy genes, and brain-expressed pik3k-
mtor genes in drug-resistant epilepsy.  

Methods: Surgical epilepsy cases, were clinically 
phenotyped and sub-divided based on the 
histopathology of resected brain tissue. Matched 
blood-derived and brain-derived DNA samples, were 
sequenced using high coverage (~500X) targeted 
next-generation sequencing for 229 genes. Variants 
were identified using MuTect-2 and annotated using 
ANNNOVAR. Variants were filtered for those which 
had a variant allele frequency >0.05%, were absent in 
gnomAD, matched the inferred inheritance pattern, 
and passed manual quality control inspection in 
Integrative Genome Viewer. Candidate variants were 
confirmed using high-coverage amplicon sequencing. 

Results: 41 patients were successfully sequenced. 9 
patients yielded 13 candidate somatic variants. 4 
variants in 4 patients were successfully validated 
using amplicon sequencing (genes: CBL, ALG13, 
MTOR, and FLNA). The overall diagnostic yield 
across 41 patients was 10%. Within the MCD, mesial 

temporal sclerosis (MTS), and non-lesional focal 
epilepsy (NLFE) patient subgroups, the yield was 
20%/9%/0% respectively. 

Conclusion:  This study has provided new insights 
into the etiology of MTS, a condition not previously 
associated with somatic variants. The diagnostic yield 
in MCD and NLFE are consistent with previous 
studies, confirming the importance of MTOR and 
related genes in this condition. 

Science Foundation Ireland (SFI) Grant Number 
16/RC/3948 and co-funded under the European 
Regional Development Fund and by FutureNeuro 
industry partners. 

*Contributed equally 

OP07 Exploring sex-specificities of the lymphoma 
genomic landscape in the UK Biobank 

Dr. Claire Hill1*, Ms. Marisa Muckian1,2, Dr. Marisa 
Cañadas Garre1,3,4,5, Dr. Charlene McShane1, Prof. 
Alexander P. Maxwell1, Prof. Lesley Anderson6, Prof. 
Amy Jayne McKnight1 

1Centre for Public Health, Queen's University Belfast, 
Belfast, United Kingdom. 2Usher Institute, University 
of Edinburgh, Edinburgh, United Kingdom. 3Genomic 
Oncology Area, GENYO, Centre for Genomics and 
Oncological Research: Pfizer-University of Granada-
Andalusian Regional Government, Granada, Spain. 
4Hematology Department, Hospital Universitario 
Virgen de las Nieves, Granada, Spain. 5Instituto de 
Investigación Biosanitaria de Granada 
(ibs.GRANADA), Granada, Spain. 6Institute of Applied 
Health Science, School of Medicine, Medical Science 
and Nutrition, University of Aberdeen, Aberdeen, 
United Kingdom 

Like many cancers, rates of haematological 
malignancies (HMs) differ between the sexes. We 
explored the genomic landscape of lymphoma 
subtypes in the context of sex, and sex-related 
characteristics. 

Harnessing the UK Biobank data (Project 14259), our 
genome-wide association analyses identified genetic 
variants across all chromosomes associated with 
HMs or serum hormone levels (oestradiol, 
testosterone and sex hormone binding globulin 
[SHBG]), stratified by sex. Incident and prevalent 
cases of lymphoma (Non-Hodgkin’s, Hodgkin’s, 
Diffuse Large B-cell and Follicular) were considered, 
defined via ICD10/ICD9 codes. Gene profiles (all 
genes presenting at least one significantly (p<5x10-5) 
associated SNP) were determined for each outcome; 
gene ontology analysis was performed using 
ViSEAGO. 



A higher percentage of lymphoma cases was 
observed in males (0.65%) compared to females 
(0.42%). Lymphoma genetic profiles were largely 
unique between the sexes, with percentage overlap 
up to 9.7% (autosomal) and 12.9% (sex 
chromosome). Profile overlaps of 5-20% between 
lymphoma outcomes highlighted genetic parallels and 
differences between lymphoma subtypes. Up to 10% 
of overlap was observed between lymphoma and 
hormone outcomes, revealing genes potentially 
contributing to hormone level determination and 
lymphoma pathogenesis. Comparing biological 
processes enriched for each outcome also revealed 
interesting overlaps between lymphomas and 
oestradiol in females, or testosterone / SHBG in 
males. 

In summary, sex-specific genes and pathways 
significantly associated with lymphoma outcomes 
reflect sex differences observed in lymphoma onset 
and progression. Overlapping gene profiles between 
HMs and sex-characteristics highlight an interesting 
focus for further study, investigating molecular 
mechanisms underlying lymphoma development, and 
how these processes differ between sexes.   

OP08 Recent demographic history and fine-scale 
population structure of Ireland and Britain 

Ms. Ashwini Shanmugam1,2,3*, Dr. Anne Molloy4, Dr. 
Lawrence Brody5, Mr. Michael Merrigan6, Mr. Seamus 
O'Reilly6, Prof. Gianpiero Cavalleri1,3,2, Prof. Russell 
McLaughlin7,2, Dr. Ross Byrne7, Dr. Edmund Gilbert1,3 

1School of Pharmacy and Biomedical Sciences, Royal 
College of Surgeons in Ireland, Dublin, Ireland. 2The 
SFI Centre for Research Training in Genomics Data 
Science, Galway, Ireland. 3The FutureNeuro SFI 
Research Centre, Royal College of Surgeons in 
Ireland, Dublin, Ireland. 4School of Genetics and 
Microbiology, Trinity College Dublin, Dublin, Ireland. 
5Genome Technology Branch, National Human 
Genome Research Institute, National Institutes of 
Health, Bethesda, USA. 6Genealogical Society of 
Ireland, Dún Laoghaire, Ireland. 7Complex Trait 
Genomics Laboratory, Smurfit Institute of Genetics, 
School of Genetics and Microbiology, Trinity College 
Dublin, Dublin, Ireland 

Background: Recent studies have identified subtle 
but discrete genetic groups across Ireland and Britain. 
Leveraging patterns of identity-by-descent (IBD) 
segment sharing, we built upon our understanding of 
fine-scale population structure in Ireland and Britain 
and derived novel insights into recent demographic 
change in these populations.   

Methods: We assembled genotype data from 6,724 
individuals from four cohorts with associated regional 

ancestry. The Leiden community detection algorithm
was applied recursively to identify genetic 
communities in the dataset. Additionally, we inferred 
regional effective population sizes across time using 
IBDNe, and estimated recent migration rates using 
MAPS to reveal insights into recent demographic 
history.   

Results: We identified fine-scale genetic population 
structure which is stratified by geography and 
detected new subgroups in Ireland (Donegal-Cavan) 
and South-East England (Norfolk-Suffolk, Midlands, 
South England). Using IBDNe, we provide novel 
insights into regional effective population sizes over 
time across both Ireland and Britain, with little 
evidence of population contraction outside of island 
populations like Orkney Islands or the Isle of Man. We 
have also identified evidence of gene flow barriers 
changing across different time periods.   

Conclusions: Using haplotype data, we are not only 
able to extend population structure but also provide 
novel insights into changes in recent effective 
population size and migration rates across Ireland 
and Britain over time. Our results provide novel 
insights into the history of these populations and 
extend our knowledge of haplotype-sharing within 
Ireland and Britain. This would help inform the study 
of recent rare genetic variation which co-segregates 
with long haplotypes.  

OP09 Sex-stratified analysis of ~133k samples 
identifies novel associations with Amyotrophic 
Lateral Sclerosis 

Dr. Ross P. Byrne1*, Dr. Wouter van Rheenen2, Prof. 
Jan H. Veldink2, Dr. Russell L. McLaughlin1 

1Smurfit Institute of Genetics, Trinity College Dublin, 
Dublin, Ireland. 2Department of Neurology, UMC 
Utrecht Brain Center, University Medical Center 
Utrecht, Utrecht, Netherlands 

Amyotrophic lateral sclerosis (ALS) is a late-onset 
neurodegenerative disease characterised by 
progressive loss of upper and lower motor neurons. 
Sex plays an observable role in ALS disease risk and 
heritability, with higher overall risk in males and higher 
rates of mother to daughter transmission. However, 
the genetic variants which contribute to sex 
differences in ALS are currently unknown. To address 
this we performed sex-stratified analysis of data from 
the latest ALS GWAS (N~133K). We ran SAIGE on 
male-only (N=65,692) and female-only (N=67,957) 
strata to generate sex-stratified GWAS summary 
statistics. Despite near perfect genetic correlation 
between sexes (LD score regression: rg=0.99; 
se=0.16), genome-wide scans identified significantly 
associated variants in several novel male-specific 
(CHD2 and RESP18) and female-specific (FGFRL1 



and MEF2C) loci. We integrated expression data for 
13 brain tissues from GTEx with our GWAS results to 
conduct a transcription wide association study 
(TWAS). This revealed significant associations 
between expression of MEF2C and RESP18 in brain 
tissues and ALS, further supporting these genes. 
Strikingly, among our novel sex-specific associations 
both MEF2C and CHD2 show promising links to ALS 
in the existing literature. In brief, CHD2 has been 
shown to interact with a hallmark ALS pathogenic 
protein TDP-43, leading to reduced expression of 
stress response genes and the transcription factor 
MEF2C has been shown to be upregulated in 
sporadic and SOD1+ ALS patients. Thus our analysis 
reveals several novel sex-specific associations with 
ALS supported by tissue specific expression and 
existing literature. 

OP10 AAV-delivered gene therapy for dry AMD 
provides benefit in murine and cellular models 

Dr. Sophia Millington-Ward1*, Dr. Naomi Chadderton1, 
Dr. Laura K Finnegan1, Ms. Iris M J Post1, Dr. 
Matthew Carrigan1, Prof. Tom Gardiner2, Dr. Elisa 
Peixoto2, Dr. Daniel Maloney1, Dr. Marian 
Humphries1, Prof. Alan Stitt2, Prof. Thierry Léveillard3, 
Prof. Pete Humphries1, Dr. Paul F Kenna1,4, Dr. Arpad 
Palfi1, Prof. G Jane Farrar1 

1Trinity College Dublin, Dublin, Ireland. 2Queen's 
University, Belfast, United Kingdom. 3Sorbonne 
Université, INSERM, CNRS, Institut de la Vision, 
Paris, France. 4The Research Foundation, Royal Eye 
and Ear Hospital, Dublin, Ireland 

Age-related macular degeneration (AMD) is a 
debilitating multifactorial condition affecting ~10% of 
people over 65 years and typically leads to 
progressive loss of the retinal pigment epithelium 
(RPE) and subsequent loss of photoreceptors and 
vision. Currently there are no effective treatments for 
the dry form of AMD, which accounts for ~90% of 
cases. Hallmark features of dry AMD, which have 
emerged recently include mitochondrial dysfunction, 
oxidative stress and chronic inflammation, which are 
thought to cause oxidative damage to the RPE. In the 
current study we demonstrate the beneficial effects of 
a yeast mitochondrial complex I equivalent, NADH-
quinone oxidoreductase (NDI1), a gene therapy 
directly modulating mitochondrial function, in disease 
models including Cfh-/- and NaIO3-induced murine 
models of AMD and in ARPE19 and primary porcine 
RPE cell models. A variety of recombinant serotypes 
were utilised to deliver the NDI1-based therapy. 
Benefit was demonstrated in all disease models 
utilising a variety of assays including 
electroretinography and optokinetic analysis, histology 
and in cells models, immunocytochemistry and 
mitochondrial function. The study represents the first 

demonstration globally of a gene therapy for dry AMD 
directly targeting mitochondrial dysfunction. 

POSTER PRESENTATIONS 

P01 A systematic review and meta-analysis to 
evaluate the prognostic value of miR-21 in 
prostate cancer. 

Ms. M Y Cynthia Stafford1*, Prof. Colin E Willoughby1, 
Prof. Colum P Walsh1,2, Dr. Declan J McKenna1 

1Genomic Medicine Research Group, Ulster 
University, Coleraine, United Kingdom. 2Centre for 
Research and Development, Region 
Gävleborg/Uppsala University, Gävle, Sweden 

Background: High miR-21 expression had been 
linked to poor prognosis in multiple cancers. Many 
studies have proposed a role for miR-21 in prostate 
cancer, but its value as a prognostic biomarker for this 
disease has not been methodically evaluated. 
Therefore, this systematic review and meta-analysis 
was carried out to assess the prognostic value of 
miR-21 in PCa. 

Methods: Relevant primary prognostic studies 
between 2010 and 2021 were systematically gathered 
from Medline, EMBASE, Web of Science, Scopus and 
Cochrane Library. Results of associations between 
miR-21 and PCa clinicopathological factors, such as 
Stage and Gleason score were summarised. Survival 
analysis results estimated in hazard ratio (HR) and 
95% confidence interval (CI) were combined by meta-
analyses. QUIPS tool was used to assess risk of bias. 
GRADE guidelines were used to assess certainty of 
combined evidence. 

Results: 64 studies were included in total and 
survival estimates of 11 studies were combined. 
Meta-analyses consistently showed that high miR-21 
was associated with poor survival outcomes, including 
Biochemical recurrence (HR=1.58, 95% CI=1.19-2.09, 
MODERATE certainty); Death (HR=1.46, 95% 
CI=1.06-2.01, VERY LOW certainty); and Disease 
progression (HR=1.26, 95% CI=0.70-2.27, VERY 
LOW certainty). Qualitative analyses showed positive 
associations of miR-21 with Stage, Gleason score 
and risk groupings.

Conclusion: This is the first systematic review to 
demonstrate that high miR-21 expression is 
associated with poor prognosis in PCa and therefore 
has potential as a clinically useful biomarker for this 
disease. These findings corroborate data from other 
systematic reviews which have shown similar findings 
for miR-21 in various cancers. 

 



P02 It’s a MANS world! 

Dr. Shauna Quinn1*, Dr. Karl Kavanagh1, Dr. Derek 
Power2, Ms. Judith Pagan3, Prof. Andrew Green1 

1Clinical Genetics Department, Children's Health 
Ireland (CHI) Crumlin, Dublin, Ireland. 2Oncology 
Department, The Mercy Hospital Cork, Cork, Ireland. 
3Molecular Genetics Laboratory, South East Scotland 
Genetic Service, Western General Hospital, Crewe 
Road, Edinburgh, United Kingdom 

MBD4-associated neoplasia syndrome (MANS) is an 
autosomal recessive cancer predisposition disorder 
described in 2021. MBD4 is a base excision repair 
protein, with a loss resulting in high levels of CpG 
dinucleotide CG>TG mutations. Core elements 
include polyposis and acute myeloid leukaemia 
(AML), however the spectrum of tumours is unclear. 
There is a heterozygote risk for uveal melanoma with 
a likely risk of breast cancer, schwannomas and 
meningiomas. We report two familial cases of novel 
germline mutations in MBD4, resulting in MANS.  

Two sisters from a non-consanguineous family 
presented with early onset malignancies. Patient 1 
was diagnosed with right uveal melanoma aged 30 
years, dysplastic intestinal polyps aged 37 years 
requiring right hemicolectomy and AML aged 42 
years. She passed away following AML recurrence. 
Patient 2 was diagnosed with a uveal melanoma aged 
38 years with a later recurrence, colonic polyps, 
meningioma aged 41 years, breast cancer and 
multiple schwannomas aged 50 years. Recently, she 
was diagnosed with biopsy proven secondary ocular 
melanoma in the liver. Germline genetic testing of 
both patients demonstrated normal APC, MUTYH, 
MLH, MSH2, CDKN2A, BAP1, and BRCA 1/2. Single 
gene testing of patient 2 identified two heterozygous 
pathogenic variants in MBD4. This diagnosis may 
make her eligible for checkpoint inhibitor therapy, 
which is beneficial in MBD4 associated secondary 
ocular melanoma. 

Multiple malignancies have been associated with this 
syndrome, however the full spectrum is uncertain. 
Confirmation of this diagnosis may have therapeutic 
implications and inclusion of MBD4 should be 
considered in polyposis and AML gene panels.  

P03 Differentially expressed Endothelial to 
Mesenchymal Transition associated miRNAs in 
glaucoma trabecular meshwork cells 

Mr. Lee Armstrong*, Dr. Declan McKenna, Prof. Colin 
Willoughby 

Ulster University, Coleraine, United Kingdom 

Endothelial to mesenchymal transition (EndMT) is a 
key biological process required for fibrosis. The 
trabecular meshwork becomes fibrotic, preventing the 
conventional outflow of aqueous humour from the eye 
in glaucoma. Trabecular meshwork cells (TMCs) that 
transdifferentiate to myofibroblasts through EndoMT 
are responsible for the excessive extracellular matrix 
deposition. Therefore, the EndMT process is a critical 
therapeutic target for fibrosis. Emerging evidence 
suggests microRNAs could be used as inhibitors of 
EndMT. This study aims to identify differentially 
expressed miRNAs that target the EndMT process, 
between normal TMCs and glaucomatous TMCs. 

 Using a combination of in silico databases, literature-
based searches, and previous work from a laboratory, 
several EndMT targeting miRNAs were identified. To 
determine if the miRNAs were differentially expressed 
in glaucoma, Normal Trabecular Meshwork-5 (HTM5) 
and Glaucomatous Trabecular Meshwork-3 (GTM3) 
were treated with 10 ng/mL TGF-β1 for 24 hours. 
Total RNA was extracted using miRNeasy 
Tissue/Cells Advanced Micro Kit. miRNA expression 
levels were quantified using the miRCURY LNA 
miRNA SYBR Green PCR kit. 

 miR-143-3p, miR-143-5p, miR-145-5p were 
significantly up-regulated in GTM when compared to 
HTM. miR-204 and miR-133b were significantly down-
regulated in GTM when compared to HTM. miR-133b 
was significantly repressed when exposed to TGF-β1, 
and miR-145-5p was significantly up-regulated when 
exposed to TGF-β1. 

 Several miRNAs implicated in EndMT have been 
identified to be differentially expressed between 
normal and glaucomatous TMCs, and differentially 
expressed in response to TGF-β1. Further 
investigation is required to determine if these miRNAs 
could be used as fibrotic inhibitors in the trabecular 
meshwork. 

P04 Folic acid intervention during pregnancy 
alters DNA methylation, affecting neural target 
genes through two distinct mechanisms 
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Continued folic acid (FA) supplementation beyond the 
first trimester of pregnancy previously highlighted 
beneficial effects on neurocognitive performance in 
children followed up to 11 years, but its biological 
mechanism has remained unclear. Methylation
patterns from cord blood (CB) of children showing 
significant cognitive and psychosocial performance 
improvements were examined, from our randomized 
controlled trial of folic acid supplementation in second 
and third trimesters (FASSTT), using the EPIC array 
covering approximately 850,000 genomic cytosine–
guanine sites. Genes showing significant differences 
were verified using pyrosequencing and mechanistic 
approaches used in-vitro to determine effects on 
transcription. 

FA supplementation resulted in significant differences 
in methylation, particularly at brain-related genes. 
Further analysis showed these genes split into two 
groups. The first group, which included the CES1 
gene, methylation changes at promoters were 
important for regulating transcription. The second 
group had a characteristic bimodal profile, with low 
promoter and high gene body (GB) methylation. In the 
latter, loss of methylation in the GB is linked to 
decreases in transcription: this group included the 
PRKAR1B/HEATR2 genes and the dopamine 
receptor regulator PDE4C. Overall, methylation in CB 
showed good correlation with methylation profiles 
seen in a published data set of late gestation foetal 
brain samples. 

We show alterations in DNA methylation at specific 
classes of neurodevelopmental genes in the same 
cohort of children, born to FA-supplemented mothers, 
who previously showed improved cognitive and 
psychosocial performance. Measurable differences at 
neural genes important for transcriptional regulation 
are shown and reinforce evidence for continued FA 
supplementation throughout later gestation. 

P05 Identification of rare likely pathogenic variant 
in the Apolipoprotein A-1 (ApoA-1) gene in two 
patients of Irish descent with chronic kidney 
disease 

Dr. Omri Teltsh1*, Dr. Elhussein Elhassan2, Prof. 
Gianpiero L. Cavalleri1, Prof. Peter Conlon2, Dr. 
Katherine A. Benson1 

1Royal College of Surgeons in Ireland, Dublin, Ireland. 
2Beaumont Hospital, Dublin, Ireland 

Background: ApoA-1-related amyloidosis is 
characterized by the deposition of ApoA-1 in various 
organs and can be either hereditary or nonhereditary. 
Renal disease is common in hereditary ApoA-1 

amyloidosis and often is the major source of morbidity 
for individuals with this disorder. In this study we use 
whole exome sequencing for diagnosis of two 
unrelated individuals with chronic kidney disease, 
both with a family history of APOA-1 Amyloidosis. 

Methods: Patients were recruited via the Inherited 
Kidney Disease Clinic at Beaumont Hospital. 
Sequencing data was analysed and processed by a 
GATK-based bioinformatics pipeline and annotated 
using ANNOVAR. Variant filtering was subsequently 
conducted using custom-built scripts in R. Variant 
pathogenicity was determined using guidelines from 
the American College of Medical Genetics and 
Genomics. Possible kinship between the two 
individuals was tested by performing ‘Identity by 
Descent’ (IBD) test using PLINK software. 

Results: We report a likely pathogenic heterozygous 
missense variant, identified in the APOA1 gene 
(NM_000039:exon3:c.G148C:p.G50R) of the two 
tested individuals. The IBD test revealed that the 
genetic similarity between the two individuals is in the 
order of second-degree cousins. The variant wasn’t 
found in Genomics England database.  

Conclusions:The G50R variant was originally 
reported in a family of English-Scottish-Irish extraction 
from Iowa, characterized by a high number of cases 
of renal amyloidosis. The identification of these Irish 
patients carrying this variant suggests the possibility 
that this is a founder mutation originating in Ireland, a 
finding that has important implications for the 
diagnosis, prognosis and treatment of hereditary 
amyloidosis in Ireland. 

P06 Newfoundland and Labrador: A mosaic 
founder population of an Irish and British 
diaspora from 300 years ago. 
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The founder population of Newfoundland and 
Labrador (NL) is a unique genetic resource, in part 
due to geographic and cultural isolation, where 
historical records describe a migration of European 
settlers primarily from Ireland and England to NL in 
the 18th and 19th centuries. Whilst its historical 
isolation, and increase prevalence of certain 
monogenic disorders, have been appreciated, the 
fine-scale genetic structure and ancestry of the 
population has not been well described. 
Understanding the genetic background on which 
functional, disease causing, genetic variation resides 
on would aid informed genetic mapping efforts in the 
Province. Here, we leverage dense genome-wide 
SNP data on 1,807 NL individuals to reveal fine-scale 
genetic structure in NL that is clustered around 
coastal communities and correlated with Christian 
denomination. We show that the majority of NL 
European ancestry can be traced back to the south-
east and south-west of Ireland and England, 
respectively. We date a substantial population size 
bottleneck approximately 10-15 generations ago in 
NL, associated with increased haplotype sharing and 
autozygosity. Our results elucidate novel insights into 
the population history of NL and demonstrate 
evidence of a population conducive to further genetic 
studies and biomarker discovery. 

P07 Novel BBS7 variants identified in an Irish 
Bardet-Biedl pedigree. 
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Dockery1,2, Dr. Ciara Shortall1, Ms. Emma Duignan3, 
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This study aims to elucidate the underlying genetic 
pathogenesis of Bardet-Biedl Syndrome (BBS) in two 
siblings. The clinical presentation of BBS is highly 
variable and can be caused by pathogenic variants in 
18 known genes. The BBS7 gene encodes a protein 
component of the BBSome, a protein complex 
facilitating ciliogenesis. Characteristic symptoms of 
BBS include inherited retinal degeneration (IRD), 
polydactyly, and intellectual disability. 

 The Target 5000 (T5000) study provides clinical and 
genetic services to those affected by an IRD in 
Ireland. Once informed consent was obtained, two 
affected siblings and their unaffected parents were 
recruited. The proband underwent whole exome 
sequencing (WES) and data from IRD-associated 
genes was extracted and analysed. Confirmational 

Sanger sequencing and segregation analyses were 
performed on variants identified. 

The proband presented with a cone dystrophy and 
nephritis, with onset in childhood. Interestingly, the 
affected sibling had a predominantly rod dystrophy-
like phenotype. WES of the proband revealed two 
novel BBS7 null variants; c.1876dupA,p.Ile626fs and 
c.1458C>G,p.Tyr486*. Sanger sequencing confirmed 
the presence of these variants in the affected sibling, 
as well as the carrier status of both parents. These 
variants were not present in LOVD, gnomAD or 
ClinVar. 

These are the first genetically confirmed BBS7 cases 
in T5000. Variants in BBS7 are not widely reported 
internationally. This study continues to highlight the 
importance of the T5000 project in providing accurate 
genetic diagnoses for Irish IRD patients and in 
identifying novel variants contributing to the causation 
of BBS and IRDs globally. 

P08 Elevated polygenic burden for brain 
haemorrhage related traits in kidney donors 
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Conlon2,1, Prof. Gianpiero Cavalleri1 
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Background/Objectives: Brain haemorrhage (BH) is a 
common cause of death among kidney donors, but 
little research has been done to investigate polygenic 
risk scores (PRSs) for BH and related traits in kidney 
donors. A PRS estimates the cumulative effect of 
common genetic variation on an individual’s disease 
status. 

 

Methods: We had 2,122 genotyped donor-recipient 
pairs from across the UK and Ireland and 5,519 
ancestry matched controls. We calculated PRSs for 
stroke, Intracranial Aneurysm (IA) and hypertension. 
We compared PRSs between the donors who died of 
intracranial haemorrhage (DDICH) (1,303 individuals) 
and controls. We then used PRS to predict 
case/control status. 

Results: PRS for stroke explained the greatest 
amount of variance in case/control status between 
DDICH and controls (6.7%, p: 8.1 x10-63), with still 
significant values for the other PRSs (IA: 5.3%, 
hypertension: 0.24%). A null model using just sex and 
principal components to predict case/control status 
achieved an AUC of 0.63, while models using just 



hypertension, IA and stroke PRSs achieved AUCs of 
0.54, 0.61 and 0.67 respectively. A combined model 
with all the PRSs and covariates achieved an AUC of 
0.74. 

Conclusion: These observations support the 
hypothesis that DDICH carry an increased burden for 
traits related to BH. PRSs can play a part in being 
able to distinguish DDICH from the general 
population. These findings could have utility in testing 
relatives of DDICH to determine if they share the 
same risk for ICH. 

P09 Testing for common pharmacogenomic 
predictors of vigabatrin-associated visual field 
loss, under univariate & polygenic models. 
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The anti-seizure drug vigabatrin (VGB) is an effective 
drug for controlling seizures. However, use is limited 
by VGB-associated visual field loss (VAVFL). 
Approximately 33% of VGB-exposed adult patients 
experience VAVFL (Maguire, 2010) although the 
cause remains unknown. Average peripapillary retinal 
nerve fiber layer (ppRNFL) thickness is correlated 
with the degree of visual field loss (Clayton, 2011). 
We hypothesize that common genetic variation is a 
predictor of VAVFL. Identifying pharmacogenomic 
predictors could enable safe VGB prescription.  

Optical coherence topography (OCT) data were 
produced on VGB-exposed individuals (n=99) from 
the EpiPGX consortium. We conducted quantitative 
GWAS for the following OCT measurements: Average 
ppRNFL, inferior quadrant, nasal quadrant, superior 
quadrant, temporal quadrant, inferior nasal sector, 
nasal inferior sector, superior nasal sector, nasal 
superior sector. Included sex, cumulative dose, 
maximum daily dose, VGB duration (years) & 4 PCs 
as covariates. Using the GWAS results we conducted 
gene-based testing. To determine if VGB-exposed 
patients were predisposed to having a thinner RNFL, 
we calculated their polygenic burden for retinal 
thickness, using nine OCT measurements. PRS 
alleles for retinal thickness were calculated using 
summary-statistics from a large-scale GWAS of inner-
retinal morphology (Currant, 2021).   

The GWAS analyses didn’t identify a significant 
association. Similarly, the gene-based and PRS 
analyses didn’t reveal a significant association.    

We set out to identify common genetic predictors for 
VGB-induced ppRNFL thinning. Results suggest that 
large-effect common genetic predictors are unlikely to 
exist for VAVFL. This study was limited by sample 
size. Rare variants may be predictors of this ADR & 
weren’t studied here.  

P10 Neanderthal introgression in the Irish genome 

Ms. Róisín Ní Chuaig*, Prof. Russell McLaughlin 

Complex Trait Genomics Laboratory, Smurfit Institute 
of Genetics, Trinity College Dublin, Dublin, Ireland 

Interspecies mating between humans and 
Neanderthals has demonstrably shaped the genetic 
makeup of modern humans throughout Europe and 
Asia, which has previously been analysed using 
sequenced Neanderthal DNA. Recently, newer 



methods have been developed to identify archaic 
segments without the need for a Neanderthal 
reference genome. These methods carry a higher 
potential to infer archaic segments as they are not 
limited to the relatively small amount of Neanderthal 
DNA that has been sequenced to date. Using a 
method that requires only an input sequence and an 
outgroup in which Neanderthal introgression has not 
occurred, we analysed 408 Irish genomes and 
inferred that they contain an average of 2.94% of 
Neanderthal DNA, which is consistent with previous 
observations in other European populations. 

 Archaic deserts, i.e. genomic regions in which no 
Neanderthal introgression is detected, are of 
particular interest. These could represent functionally 
important regions of the genome, where Neanderthal 
variants may have been selected against. Although 
we did not find evidence supporting this theory, we 
did notice a significant increase of archaic deserts on 
the X chromosome. This could be caused by sex-
biased hybridisation or the absence of recombination 
in males, but could also be due to a higher level of 
purifying selection on the X chromosome, as 
recessive alleles would affect males to a higher extent 
than similar alleles on autosomes. Further research in 
larger, pan-European datasets could explain why 
certain patterns of Neanderthal DNA exist in the 
human genome, thereby revealing how it has affected 
and shaped modern humans. 

 P11 Exploring RNA therapies for rare disorders 
associated with single nucleotide mutations 
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It is estimated that one in 17 people will suffer from a 
rare disorder during their lifetime. Rare genetic 
disorders (are increasingly being discovered. These 
are often severe and life-limiting, with no effective 
treatments for most. Underlying this unmet clinical 
need are the lack of knowledge in precise 
pathophysiology associated with new mutations and 
their rarity, resulting in patient prognosis being 
unknown. However, multiple rare disorders are 
associated with genetic mutations, often single 
nucleotide mutations which on a molecular level result 
in a mutant protein gain of function, or wild type 
protein loss of function. 

Gene editing (CRISPR) and RNA technologies are 
emerging as promising therapeutic tools. The 
enormous success of Nusinersen (Spinraza), the first 
approved RNA therapy for a rare genetic NMD: spinal 
muscular atrophy associated with degenerative 
changes in central and peripheral nervous system 
and muscle, and worldwide success of RNA vaccines, 

provide  evidence of the therapeutic potential of RNA 
modalities. Moreover, RNA therapeutics can be 
tailored for patient-specific therapies through custom 
sequences. 

The purpose of this project is to design and validate 
RNA (siRNA/ASO) therapeutic approaches for 
previously characterised single nucleotide mutations 
resulting in early onset neuromuscular phenotype to 
provide proof of principle for personalised RNA 
therapies. Our data using allele-specific RNA 
molecules supports the use of personalised RNA 
therapies for ultra-rare disorders. 
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The field of epigenomics holds great promise in 
understanding and treating disease with advances in 
machine learning (ML) and artificial intelligence being 
vitally important in this pursuit. Increasingly, research 
now utilises DNA methylation measures at cytosine-
guanine dinucleotides (CpG) to detect disease and 
estimate biological traits such as aging. Given the 
high dimensionality of DNA methylation data, feature-
selection techniques are commonly employed to 
reduce dimensionality and identify the most important 
subset of features. In this study, we test and compare 
a range of feature-selection methods and ML 
algorithms in the development of a novel DNA 
methylation-based telomere length (TL) estimator. We 
found that principal component analysis in advance of 
elastic net regression led to the overall best 
performing estimator when evaluated using a nested 
cross-validation analysis and two independent test 
cohorts. In contrast, the baseline model of elastic net 
regression with no prior feature reduction stage 
performed worst - suggesting a prior feature-selection 
stage may have important utility. The variance in 
performance across tested approaches shows that 
estimators are sensitive to data set heterogeneity and 
the development of an optimal DNA methylation-
based estimator should benefit from the robust 



methodological approach used in this study. 
Additionally, we observed that different DNA 
methylation-based TL estimators, which have few 
common CpGs, are associated with many of the 
same biological entities. Moreover, our methodology 
which utilises a range of feature-selection approaches 
and ML algorithms could be applied to other biological 
markers and disease phenotypes, to examine their 
relationship with DNA methylation and predictive 
value. 

P13 Rare cancers are not well captured in many 
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Introduction: Cancer is a leading cause of death. 
Rare cancers comprise ~22% of cancers, affecting ~4 
million people in the EU. There is no consensus 
definition; RARECARENet (Surveillance of Rare 
Cancers in Europe) provides data for selected rare 
cancers using the international classification of
diseases for oncology with an incidence rate 
<6/100,000 per person years.  Several inherited 
diseases increase a person’s predisposition to 
developing cancer. 

Aim: To generate rare cancer statistics for Northern 
Ireland (NI) and compare with international datasets.

Methods: The latest dataset was downloaded from 
RARECARENET (2000-2007) with incidence in the 
USA (2009-2013) obtained from DeSantis et al., 
(2017). Cancers within the NI Cancer Registry were 
carefully evaluated to optimally capture rare cancers 
from 2014-2018, including genetic diagnoses.
Comparative analyses were conducted. 

Results: Rare cancers account for >25% of all 
cancers in NI, with significant variation in survival 
statistics; rare female breast cancer has 90% survival 
at five years versus 13% for rare thoracic cancers. 
Rare cancers are associated with socioeconomic
deprivation.  Men have a 1/11 risk of developing rare 
cancer under the age of 75 years.  Selected rare 
cancers have higher incidence and prevalence in 
particular countries, primarily due to improved cancer 
coding and diagnosis.Rare cancers are rarely 
designated as ‘rare cancer’ within healthcare records, 
requiring further interrogation of registry systems to 
understand rare cancer burden. 

Conclusions: An international strategy is required to 
improve the identification of rare cancers, with 
standardised diagnostic protocols to ensure patients 
receive optimal surveillance strategies, treatments, 
and access to clinical trials.  

P14 Seeing double... 
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Clinical phenotyping is the first step towards making a 
diagnosis in a genetic condition and traditionally was 
relied upon to provide a small number of gene 
candidates for genetic testing. We describe the 
diagnostic journey of a 25 year old male patient with 
two oculogenetic conditions, Best disease and 
Stargardt disease. 

Abnormalities were first detected at age 12, patient 
was asymptomatic with no family history. Differential 
diagnoses of vitelliform dystrophy, Stargardt disease 
or in utero infection were considered. Best disease 
was confirmed clinically at age 13 with the detection 
of multiple vitelliform deposits in both fundi. Best 
disease was confirmed clinically in the patient’s 
mother shortly afterwards and follow-up focussed on 
a familial diagnosis of Best disease. 

A retinal dystrophy gene panel in the patient identified 
a BEST1 pathogenic variant and two ABCA4 
pathogenic variants. Review of the clinical phenotype 
confirmed that in addition to the vitelliform lesions, 
there was evidence of a “flecked retina” phenotype 
which would be in keeping with an additional 
diagnosis of Stargardt disease. Subsequent RD gene 
panel testing the mother confirmed the BEST1 
pathogenic variant, as well as one of the ABCA4 
pathogenic variants. Familial variant testing in his 
father confirmed the second ABCA4 pathogenic 
variant. 

This is the first known inherited retinal disease patient 
in Northern Ireland with two distinct diagnoses. The 
previous gene-by-gene approach of genetic testing 
would likely have focussed only on BEST1 testing 
showing that panel testing allows for multiple 
diagnoses in more complex scenarios. 

P15 Governance, access, and harms: 
perspectives of the Irish public on the use of their 
genetic data for research 
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Ireland is in critical need of a national strategy for 
genomic research. The forthcoming National Genetic 
and Genomic Strategy for Ireland is an important step 
in this process, but to ensure the social licence for this 
strategy, it must be informed by the Irish publics’ 
views on the governance and use of its genetic data. 
The Citizen’s Jury on Genomics will provide important 
in-depth perspectives that should inform this strategy, 
but it is also important to engage with a wider cross-
section of Irish society. 

The “Your DNA Your Say” project is a global online 
survey gathering public attitudes towards genomic 
data sharing. In March 2022 over 1000 participants in 
Ireland were surveyed to identify their perspectives on 
the use of their genetic data in research, including 
willingness to share, whether not-for profit, for-profit 
companies or the government should have access, 
and perceived harms. 

This paper will describe the results of this survey and 
offer some recommendations for the forthcoming 
National Genomic Strategy for Ireland based on these 
findings. 
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1Trinity College Dublin, Dublin, Ireland. 2SFI Centre 
for Research Training in Genomics Data Science, 
Galway, Ireland. 3Croatian Academy of Arts and 
Sciences, Zagreb, Croatia 

Excavations of the graveyard in Kranj (Slovenia) 
yielded a number of early medieval human remains 
with an unusual joint phenotype. The observed 
pathology included irregular, lytic lesions, no 
periosteal reaction, no new bone formation and the 
formation of subchondral cysts, some of which were 
calcified. Sex bias towards females and a wide age 
range of affected individuals was also observed. 
These features were inconsistent with any known joint 
condition, so a subset of the 50 individuals identified 
with these lesions were sampled for ancient genomic 
sequencing. In parallel, contemporaneous individuals 
from Croatian excavations were sequenced in order 
to act as controls for genomic analyses: this also 
allowed for population genomic analysis of this 
dataset. The Balkan peninsula represents a 
crossroads between the east and west: its population 
history has been impacted by the confluence of the 
Western and Eastern Roman empires, population 
movements during the Migration Period, as well as 
the influence of the Ottoman empire. This dataset 

provides a snapshot in time during this period of 
change, and allows us to see the genetic diversity of 
this region reaching back a thousand years. Here we 
present genomic and metagenomic analyses of Kranj, 
giving us new hypotheses for the aetiology of this joint 
phenotype, as well as the results of some population 
genomic analyses of this dataset. 

P17 AAV-mediated NDI1 supplementation in cell 
models of Stargardt Disease and Age-Related 
Macular Degeneration 

Ms. Iris Post*, Dr. Sophia Millington-Ward, Dr. Naomi 
Chadderton, Dr. Arpad Palfi, Prof. Jane Farrar 

Trinity College Dublin, Dublin, Ireland 

Stargardt disease (STGD1) is one of the most 
common inherited retinal degenerations with an 
estimated prevalence of 1 in 10000. Reduced ABCA4 
activity leads to build-up of bisretinoids and lipofuscin, 
causing toxicity, which ultimately leads to 
degeneration of retinal pigment epithelium (RPE) cells 
and vision loss. A multifactorial disease with a similar 
phenotype is dry age-related macular degeneration 
(AMD), affecting 190 million people worldwide. 
Neither of these disorders currently have approved 
treatments available. 

NDI1 is a yeast homolog of human mitochondrial 
complex 1 which increases ATP production in cells. In 
this study we investigated whether virally delivered 
supplementation with Ndi1 could rescue metabolic 
parameters in cell models of STGD1 and AMD. 

A construct with the NDI1 gene driven by a CAG 
promoter (AAV.CAG.Ndi1) was generated and 
packaged in recombinant AAV vectors. ARPE19 cells 
and primary porcine RPE cells were treated with 
NaIO3, an oxidizing agent that induces cellular 
damage, to model aspects of STGD1 and AMD. Cells 
were transduced with AAV for 48 hours and then 
insulted with 5mM NaIO3. 

In both disease models, mitochondrial respiration and 
ATP production were significantly reduced by NaIO3 
insult and significantly improved in AAV.CAG.NDI1-
transduced cells. Immunocytochemistry showed that 
mitochondrial fragmentation and oxidative stress 
markers were reduced if NaIO3-treated cells were 
transduced with AAV.CAG.NDI1.   

Our data demonstrate that delivery of the yeast NDI1 
gene via recombinant AAV to ARPE19 and primary 
porcine RPE cells improved their bioenergetic profiles 
after NaIO3 insult. 



Funding: EU Horizon 2020 (813490), SFI 
(16/IA/4452), Fighting Blindness Ireland (FB20DOC), 
HRCI-HRB (MRCG-2016-14; HRCI-HRB-2020-007). 

P18 To kill a waiting list - digital clinical genomics 
services in a time of Covid 

Dr. Shane McKee*, Ms. Sianan MacParland 

Northern Ireland Regional Genetics Service, Belfast, 
United Kingdom 

The Northern Ireland Regional Genetics Service 
(NIRGS) entered the COVID-19 Pandemic with a 
waiting list of over 1100 patients, and an average wait 
of >60 weeks for a first outpatient appointment. 
Cancellation of face-to-face clinics in the first UK 
“lockdown” in Spring 2020 presented a challenge that 
required rapid innovation.  

Video clinics using Microsoft Teams were initiated 
almost immediately, including for predictive test 
results. Telephone appointments were available for 
patients who were unable or preferred not to use 
video. Pre-screening the waiting list using information 
from the Northern Ireland Electronic Care Record 
(NIECR) allowed streamlining of clinics and co-
operation with other specialists. Blood samples were 
arranged via GPs, Phlebotomy Hubs and 
opportunistic attendance at other clinics identified on 
NIECR as some face-to-face capacity was restored.  

Microsoft Teams allowed the Genetics team to 
regularly analyse, visualise and share waiting list 
data, enabling significant stratification and 
optimisation of patient contact. By February 2021 
these approaches led to a reduced waiting time of 
less than 12 weeks and total patients waiting to fewer 
than 150. This has been maintained and improved 
further, despite a return of the Clinical Genetics 
referral rate to near pre-pandemic levels. Patient 
feedback indicates a high level of satisfaction with 
virtual clinics - particularly video - and this has 
become standard patient care in a mixed economy of 
face-to-face and virtual contacts.  

Lessons from Genetics & Genomics are being 
incorporated into wider work on outpatients 
modernisation within the Belfast Trust, providing a 
model for technology-enabled service transformation.  

P19 A Review of Subependymal Giant Cell 
Astrocytomas in the Northern Irish Tuberous 
Sclerosis Complex Population 

Dr. Deirdre Donnelly*, Prof. Patrick Morrison, Ms. 
Rachel Hardy 

Belfast Health & Social Care Trust, Belfast, United 
Kingdom 

Tuberous Sclerosis Complex (TSC) is a rare 
autosomal dominant genetic condition.  Patients are 
at risk of benign tumours at multiple 
sites.    Subependymal giant cell astrocytomas 
(SEGAs) grow in around 10-15% of patients and 
usually present in the childhood period.  Treatment is 
either surgical or with an mTOR pathway inhibitor, 
e.g. everolimus.   There are 115 patients with TSC in 
Northern Ireland, all of whom attend our regional TSC 
Clinic in Belfast.  This clinic has been in operation for 
over 20 years.   We have recorded the incidence of 
SEGA in our population during this time, to consider if 
there has been any change over time to the treatment 
options, or outcomes.  We have 20 (17%) patients 
who have a documented SEGA, with a further 2 who 
are under investigation.  Of those 20, 9 required 
surgery (45% of SEGA patients, 7.8% of TSC 
patients), including one who required 2 operations 
and one who required 3.  Some of these SEGA 
patients have also required mTOR inhibitors, either 
for SEGA or for renal angiomyolipomas (AMLs).  We 
have not had any patients require surgery since they 
commenced on mTOR therapy.  mTOR inhibitors 
which have been started in the early childhood period, 
e.g. for epilepsy, are likely to impact on the natural 
history of TSC, and SEGA incidence, as well as 
influencing treatment options.  We intend to re-audit 
our figures in another 5 years’ time to assess the 
impact of this. 

P20 COULD OPTIMISING GATEKEEPING OF 
GENETIC TESTS SAVE MONEY AND REDUCE 
RISK? 

Ms. Dearbhla Butterly1,2*, Dr. Alana Ward1,2, Dr. 
Bronagh O'Hici2, Dr. Jennifer McDaid2, Ms. Catherine 
Clabby2, Ms. Louise Johnston3, Ms. Stephanie Kelly4, 
Dr. Denise McDonald4, Ms. Deborah Lambert1,2, Dr. 
Sally Ann Lynch1,2 

1University College Dublin, Dublin, Ireland. 2Clinical 
Genetics, Children's Health Ireland Crumlin, Dublin, 
Ireland. 3Laboratory Medicine, Tallaght University 
Hospital, Dublin, Ireland. 4Paediatric Medicine, 
Tallaght University Hospital, Dublin, Ireland 

Inadequate gatekeeping of genetic tests can result in 
expensive tests being repeated unnecessarily and 
tests being done inappropriately. We aimed to identify 
possible consequences of inadequate gatekeeping in 
CHI as a marker for more widespread shortcomings 
nationally.   

Repeat in-house test requests (2019-21) were 
identified by CHI-Crumlin Genetic laboratories. 
Duplicate array requests between CHI-Crumlin (in-
house, all-years) and CHI-Tallaght (UK send-outs) 



2017-21 were identified. Total costs of genetic tests 
were derived from laboratory invoices. Test requests 
(Oct-Dec '21) for exome analysis were reviewed for 
their clinical appropriateness. 

A total of n=111 repeat in-house single gene 
molecular test requests were identified, (19.8% 
triplicates): 49.5% of repeat tests were reordered by 
the same clinician, with 57.7% from the same 
hospital. A total of n=234 repeat array test requests to 
CHI laboratories were identified: 43.2% ordered by 
the same clinician, 67.5% from the same hospital. 
Gatekeeping of these duplicate samples alone saved 
€197,700.  

Preliminary results show a duplication rate of array 
testing of 6%, (n=~60) between CHI-Crumlin and 
Tallaght. As these were dispatched from and tested in 
different laboratories, gatekeeping was not possible. 
Therefore, all repeat tests were unnecessary and 
wasteful (total cost >€21,000).  

35.5% of exomes had additional tests (including 
51.9% on minors), of which 94.4% were deemed 
inappropriate (73.5% requesting secondary findings).  

Inadequate gatekeeping in genetic testing results in 
duplicate and inappropriate testing with significant 
ethical and cost implications. A centralised, digitally 
accessible system would enhance genetic test 
visibility and support clinicians in optimal test 
selection.  

Funding: Adelaide Health Foundation Grant-R22808 

P21 A Puzzling Case of Alpha-1 Antitrypsin 
Deficiency Caused by a Null Mutation 

Dr. Tomás Carroll1*, Mr. Ronan Heeney1, Ms. 
Geraldine Kelly1, Ms. Ilaria Ferrarotti2, Dr. S 
Oltaviani2, Dr. Keith Perdue3, Prof. Gerry McElvaney1 

1RCSI, Dublin, Ireland. 2University of Pavia, Pavia, 
Italy. 3Grafton Medical Practice, Dubl;in 2, Ireland 

Alpha-1 antitrypsin deficiency (AATD) is a genetic 
disorder that can cause lung, liver, and skin disease. 
The most common pathological mutation is Z 
(p.Glu342Lys, rs28929474), present in 1 in 25 Irish 
people (Carroll et al, 2011). Guidelines advocate 
testing for AATD in COPD, poorly-controlled asthma, 
cryptogenic liver disease and panniculitis patients, as 
well as first degree relatives. 

22,500 Irish individuals have been screened following 
American Thoracic Society (ATS)/European 
Respiratory Society (ERS) guidelines in a national 
targeted detection programme. Serum AAT 
quantification is by turbidimetry. AAT phenotyping by 

isoelectric focusing allied to confirmatory allele-
specific genotyping when required. Rare and novel 
mutations are identified by SERPINA1 gene 
sequencing. 

AAT deficiency was suspected in a young male with 
elevated liver function tests and serum AAT of 0.65 
g/L (normal range 1.0 – 2.0 g/L). Isoelectric focusing 
revealed a normal banding pattern with only M AAT 
glycoforms present. Further investigation by 
SERPINA1 sequencing revealed the S (p.Glu264Val, 
rs17580) and Q0lisbon (p.T68I, rs1490133295) 
mutations, inconsistent with the observed AAT 
phenotype. A likely explanation is the Q0lisbon 
mutation is in cis with the S allele. Parental studies 
will be required for confirmation.  

This case brings to 6 the number of different Null (Q0) 
SERPINA1 mutations identified in Ireland (Ferrarotti 
et al, 2014). Our study underlines the importance of 
multiple approaches to investigating AATD, including 
phenotyping, allele-specific genotyping, and 
SERPINA1 sequencing. Equally important is the 
ability to interpret discordant laboratory results to 
achieve an accurate diagnosis of AATD, particularly in 
the age of theratyping.  

P22 Development of a Clinical Genetics risk 
assessment tool and its application on a cohort of 
67 women/families who became pregnant whilst 
waiting to see Clinical Genetics 

Ms. Deborah M Lambert1*, Dr. Alana J Ward1, Ms. 
Dearbhla Butterly1, Ms. Deborah Behan2, Prof. Sally 
Ann Lynch1,3 

1UCD School of Medicine, Dublin, Ireland. 2Children's 
Health Ireland, Quality, Safety and Risk Management, 
Dublin, Ireland. 3Children's Health Ireland, Clinical 
Genetics, Dublin, Ireland 

In the Irish Republic, the Consultant Geneticist waiting 
list exceeds 3 years. Pregnant patients can request 
fast-tracked appointments but this is not well 
publicised.  

The suitability of the HSE’s risk assessment matrix1 
was assessed in evaluating risks arising from long 
waiting lists. The risk matrix tool was adapted with 
genetics context-specific criteria. Cases were 
identified opportunistically over several years.  Charts 
of women (n=67) who became pregnant on the 
waiting list and either had an appointment brought 
forwards because of pregnancy or had a new child at 
their genetics appointment were reviewed, 
demographics and situations recorded, risk scores 
were calculated per patient.  



Clinic waiting times ranged from 0-39 months, 62% 
required urgent genetic investigations. All charts 
showed risks in multiple domains. 46.3% had their 
appointment moved forward due to pregnancy. 
Overall, 56.7% charts were medium-risk and 43.3% 
high-risk.   

The higher the recurrence risk of the disorder, the 
more likely to be in the high-risk category (p<0.01); 
those with an 'unknown' genetic risk were at the 
highest risk, supporting national recommendations for 
pre-pregnancy genetics appointments. Patients fast-
tracked are less likely to be in the high-risk category 
(p<0.05) , suggesting this service could be better 
advertised.  

The tool standardises risk assessment to clarify areas 
where control measures could be implemented to 
improve care.  As scores were independently 
reviewed by two researchers and remained 
consistent, this suggests the tool is reliable and could 
be applied to other areas within Clinical Genetics. 

1HSE Integrated Risk Management Policy 2017 
https://bit.ly/3J4mNoh 

Funding: Adelaide Health Foundation Grant 
R22808      

P23 Predictive genetic testing in inherited cardiac 
conditions: findings from a large Irish cohort 
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The CHI Crumlin Clinical Genetics service offers 
predictive genetic testing to at-risk relatives of carriers 
of actionable (likely pathogenic and pathogenic) 
variants in genes associated with Inherited 
Cardiomyopathies and/or Cardiac Ion 
Channelopathies (ICC). Records of individuals 
undergoing predictive genetic testing for ICC between 
2010 and 2020 were extracted from the Genetics 
patient and laboratory databases.   

We tested 1622 at-risk individuals from 236 families 
for 146 distinct variants in 19 genes. The individuals 
were relatives of 237 ICC probands in whom one or 
more actionable variants (n=241) had been identified 
locally, along with (n=71) families offered predictive 
testing where the proband was tested abroad.  69.6% 
of families where a diagnostic test in Ireland yielded 
an actionable variant had one or more relative come 
forward for predictive testing. 

Overall, 782 individuals (48.2%) were gene positive 
for familial variant(s). The mean number tested per 
family was 6.8 (median=4, range 1-84), greater than 
published UK estimates (Woodward et al 2022) of 
3.05.  Among those tested, were 1269 adults (42.8% 
male (n=544)) and 353 children (52.6% male 
(n=186)): fewer adult males tested despite their higher 
risk of expressing a clinical cardiac phenotype.   

High uptake of predictive genetic testing allows 
targeted screening and reassurance to those that test 
negative. Large Irish family size must be accounted 
for in workforce planning as we see double the 
number of relatives in comparison to a UK unit. The 
high number of relatives presenting for testing 
suggests the benefits of testing are being embraced 
by the ICC population. 

P24 Therapeutic potential of AAV-ophNdi1 for the 
treatment of neurodegenerative disease. 

Dr. Naomi Chadderton1*, Dr. Arpad Palfi1, Dr. Daniel 
Maloney1, Dr. Matthew Carrigan1, Ms. Laura 
Finnegan1, Dr. Killian Hanlon1, Dr. Ciara Shortall1, Dr. 
Mary O'Reilly1, Prof. Pete Humphries1, Prof. Lorraine
Cassidy2,1, Dr. Paul Kenna2,1, Dr. Sophia Millington-
Ward1, Prof. G Jane Farrar1 

1Trinity College Dublin, Dublin, Ireland. 2Royal Victoria 
Eye and Ear Hospital, Dublin, Ireland 

Mitochondrial dysfunction, complex 1 deficiency and 
impaired oxidative phosphorylation may be involved in 
many neurodegenerative disorders including 
Alzheimer’s disease, Parkinson’s disease, Huntington 
disease, age-related macular degeneration, diabetic 
retinopathy, glaucoma, dominant optic atrophy and 
Leber hereditary optic neuropathy (LHON), among 
others. We have previously proposed an adeno-
associated virus 2/2 (AAV)-delivered NDI1 (NADH-
quinone oxidoreductase) to protect RGCs in a 
rotenone-induced murine model of optic neuropathy, 
which simulates many features of mitochondrial 
dysfunction. NDI1 is a nuclear-encoded, yeast 
complex I equivalent. In this study, we used in 
silico analyses to optimise NDI1 codon usage to 
enhance expression in mammalian cells and codon 
substitution, to mitigate potential immunogenicity, 
creating ophNdi1. Codon optimisation should allow for 
a significant reduction in the therapeutic dose 



required to achieve benefit, reducing the potential of 
an immune response when delivered virally. In this 
study we show that ophNdi1 functions significantly 
more efficiently than wild type NDI1 in decreasing 
ROS and increasing cellular bioenergetics in vitro, 
counteracting two of the hallmarks of mitochondrial 
dysfunction. Furthermore, we demonstrate, 
significantly reduced RGC death and significant 
preservation of retinal function, as assessed by 
optokinetics and photopic negative response, when 
AAV-ophNdi1 was evaluated in a rotenone-induced 
mouse model of mitochondrial dysfunction. Notably, 
AAV-ophNdi1 also rescued the reduced ATP and 
oxygen consumption rates observed in LHON patient-
derived fibroblasts. The ophNdi1 treatment proposed 
here represents a potential future therapeutic for 
treating disorders with mitochondrial dysfunction. 

P25 Variant interpretation is subject to 
interpretation: An Intra-laboratory Comparison of 
Variant Assessment and Classification 

Ms. Nisha Gangadharan*, Dr. Sinead Howard, Ms. 
SaradaGandhi Kolli, Dr. Adrian Dockery, Ms. Aislinn 
Cooper, Dr. Gordon Blackshields, Dr. James O'Byrne, 
Prof. Peter O'Gorman 

Mater Misericordiae University Hospital, Dublin, 
Ireland 

The Next Generation Sequencing (NGS) Laboratory 
at the Mater Misericordiae University Hospital follows 
the guidelines published by the American College of 
Medical Genetics and Genomics (ACMG) and the 
Association for Molecular Pathology (AMP), ClinGen 
Sequence Variant Interpretation Working Group and 
the Association of Clinical Genomic Science (ACGS) 
for variant assessment and interpretation as part of 
the germline genetic testing diagnostic pipeline. 

The process of variant assessment involves reviewing 
available evidence related to the variant and gene in 
question.   However, the process of variant
assessment is subject to interpretation and can differ 
between assessors.   To better understand the 
discrepancies in variant classification between 
different investigators, the NGS Laboratory undertook 
an intra-laboratory comparison of variant 
assessment.  Assessors ranged in experience from 
new trainee scientist to experienced staff.  Ten 
variants from multiple disciplines were randomly 
selected. Variant assessment and classification was 
performed independently and compared. The 
exercise helped to identify issues related to the ability 
of each assessor to adopt the ACMG/AMP, ClinGen 
and ACGS guidelines and highlights considerations to 
further improve consistency in interpretation and 
classification of germ line variants to deliver a 
personalised medicine approach for patients 
attending MMUH 

P26 Familial discordance in ADPKD disease 
severity in Ireland 
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Dublin, Ireland. 4School of Pharmacy and 
Biomolecular Science, Royal College of Surgeons in 
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Introduction: Autosomal dominant polycystic kidney 
disease (ADPKD) is the most common monogenic 
nephropathy and characterised by striking phenotype 
variability within families. Here, we evaluate 
intrafamilial ADPKD phenotypic discordance. 

Methods: We collected clinical and pedigree data on 
105 unrelated families (293 patients) enrolled in the 
Irish Kidney Gene Project. Four measures of renal 
phenotype were used: age of End-Stage Kidney 
Disease (ESKD) (n=186 individuals), annual decline 
in estimated glomerular filtration rate (eGFR) (n=107), 
ProPKD prognostic score (n=171), and Mayo Clinic 
Imaging Classification (MCIC) of CT-derived kidney 
volume (n=95). We categorized disease severity into 
severe (reaching ESKD prior age of 55 years; MCIC 
class 1D or 1E; eGFR annual decline >5 ml/min; 
ProPKD score >6), mild (ESKD at age >70 years or 
had a MCIC class 1A or 1B; or CKD G3a at age 65 
years or later), and intermediate if otherwise. 
Intrafamilial discordance was defined by presence at 
least 1 mild and 1 severe case per family. 

Results: We identified germline, pathogenic variants 
in 76 unrelated PKD families (124 individuals); 68 
families had PKD1 variants and 8 had PKD2 variants. 
In families with ≥2 ESKD individuals, the mean 
intrafamilial difference in age of ESKD was 7.6 years, 
and 34 (32.3%) families had ˃10-year difference in 
age of ESKD between members. Among individual 
with ADPKD, 12.2% were classified as having mild 
disease, and 61.5% were severe. Intrafamilial ADPKD 
discordance was observed in 13 of 105 (12.4%) 
families. 

Conclusion: We observed discordance in kidney 
disease severity in 12% of families with ADPKD. 

P27 Chromothripsis in a new born presenting with 
multiple anomalies 

Dr. Mairead Hegarty*, Dr. Deirdre Donnelly 

BHSCT, Belfast, United Kingdom 



A newborn was noted to have multiple systemic 
anomalies following her birth. She was the first 
pregnancy for a young, non-consanguineous couple. 
She was born prematurely at just over 32 weeks’ 
gestation. Antenatal scans had noted mild 
polyhydramnios, an unusual appearance of baby’s 
hands and feet, together with the presence of frontal 
bossing and deep set eyes. The baby was born at a 
good weight for gestation, but in relatively poor 
condition, requiring intubation. The neonatal team 
noted various dysmorphic features at delivery, the 
most striking of these was a very abnormal skin 
morphology on her hands and feet. In correlation with 
the antenatal findings, there was obvious frontal 
bossing, with microphthalmia also present, amongst 
other dysmorphic findings. 

Imaging highlighted various systemic abnormalities to 
include skeletal, cardiac and renal. Significant 
structural brain abnormalities were also present. The 
genetics team became involved with this little girl from 
early on, based on the above findings. The parents 
were consented to a rapid exome in the hope of 
getting an answer quickly. We did however get our 
answer through cytogenetics, which demonstrated an 
unusual phenomenon known as chromothripsis. This 
demonstrated a complex imbalance which included 
12 deletions on chromosome 4 and a smaller deletion 
on chromosome 1, with a complex, unbalanced 
rearrangement between the two.  The exact 
mechanism behind chromothripsis, although 
hypothesised, remains largely unknown. It remains a 
rare event, with literature mainly focusing on its role in 
cancer, and limited reports of congenital, de novo 
events, such as this case 

P28 Rare disease families’ experience of 
accessing genetic testing and clinical genetics 
services in the Republic of Ireland 
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National waiting times for Clinical Genetics approach 
three years.  We aimed to identify consequences to 
families accessing services.  An online survey was 
distributed via Rare Diseases Ireland patient 
organisation alliance social media 

Eighty-seven percent (148/171) of respondents were 
people with a rare disease and 11% (19/171) were 
relatives. Ninety-five percent (162/171) had genetic 
testing, 72% (113/158) leading to a diagnosis. Fifty-

six percent (90/162) waited more than 3 months for 
genetic test results.  

Seventy-six percent (123/161) had their genetic test 
arranged by a healthcare professional outside of 
Genetics. Families (26%, 42/162) whose genetic test 
result was explained by a different team than the 
original testing team, were more dissatisfied with the 
genetic testing experience (z=4.53; p<0.01).  The fifty 
percent (63/127) who received a diagnosis through 
their Clinical Genetics appointment reported higher 
levels of satisfaction (z=3.87; p<0.01) than those who 
did not.  

With regards to the waiting list: eighty-two percent 
(116/142) indicated an impact on their personal life 
and plans; thirty-two percent (45/142) said it placed 
tension on relationships with partner/family 
members/friends; twenty-four percent (34/142) 
delayed future pregnancies; fifteen percent (21/142) 
expressed impact on decisions around 
education/employment/mortgage. Twenty-three 
percent (33/142) also indicated a wider impact on 
relatives’ family 
planning/relationships/education/employment plans.  

Longer waiting times to access genetic services 
significantly impact patients, carers and extended 
relatives’ personal lives and plans. This highlights that 
current national waiting times increase the 
disadvantage already experienced by families with 
rare diseases.  

Funded by: Adelaide Health Foundation Grant 
R22808 

P29 Detecting genomic regions enriched for 
recombination in autism spectrum disorder 

Ms. Catherine Mahoney*, Prof. Denis Shields, Dr. 
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Meiotic recombination is an important means of 
increasing genetic diversity by generating novel 
haplotypes in a population.  The rate of recombination 
is not constant across the genome, therefore we
hypothesise that there exist numerous sets of co-
adapted variants in regions that typically show little 
recombination.  Should a homologous recombination 
occur in one of these regions that separates the 
coadapted variants, it may generate a deleterious de 
novo haplotype that contributes to disease.  To 
determine where such regions exist, we have 
developed several new statistical methodologies to 
test for systematic differences in rates and locations 
of recombinations in children with Autism Spectrum 
Disorder as compared to their unaffected 
siblings.  This talk introduces these methods for 



detecting and defining the bounds of regions where 
there is an excess of recombination in children with 
ASD, and examines several genomic regions where 
enrichment has been detected. We detected bins 
enriched for recombination in children with ASD on 
several chromosomes, including bins in close 
proximity to the Prader-Willi/Angelman Syndrome 
locus on chromosome 15, which has previously been 
linked to ASD. Evidence of enrichment for 
recombination in some genomic regions in children 
with ASD suggests that de novo recombination may 
contribute to genetic variation associated with 
disease. 

P30 Incorporating somatic variant interpretation 
into the BRCA1/2 direct ordering pathway in 
Ovarian Cancer patients 

Dr. Emer Atkinson*, Dr. Cathal O'Brien 
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Approximately 20% of ovarian cancer patients have a 
mutation in BRCA1/2, with 5% of somatic origin. 
BRCA1/2 pathogenic (P) and likely pathogenic (LP) 
variants of either somatic or germline origin predict a 
response to PARP (poly adenosine diphosphate-
ribose polymerase) inhibitors.  Direct ordering of 
integrated germline and somatic BRCA testing has 
been carried out by Cancer Molecular Diagnostics 
since 2020. 

Interpretation of germline variants is carried out as per 
the American College of Medical Genetics (ACMG) 
alongside the Cancer Variant Interpretation Group 
(CanVIG) UK gene specific guidelines.  Until recently, 
interpretation of BRCA1/2 variants of a somatic origin 
has been carried out using these germline guidelines. 
However, in January of this year, standard 
recommendations for the interpretation of somatic 
variants in cancer was published by a working group 
comprising Clinical Genome Resource (ClinGen), 
Cancer Genomics Consortium (CGC) and Variant 
Interpretation for Cancer Consortium (VICC) 

Aim: To re-classify the BRCA1/2 somatic variants 
identified in CMD since 2020 using the new somatic 
guidelines and compare to their original classification. 

Methods: 22 somatic variants were identified in CMD. 
All were reviewed using both the germline guidelines 
(ACMG + CanVIG updates) and the newly published 
somatic guidelines. 

Results:  13/22 variants were classed as P/LP by 
germline classification and Oncogenic/Likely 
Oncogenic by somatic guidelines. 2/22 variants were 
classed as VUS by germline guidelines and Likely 
Benign by somatic. 

Conclusion: The recent updated somatic 
interpretation guidelines are effective in classifying 
somatic variants in BRCA1/2. 

P31 To swing or not swing? Variant classification 
fidelity over time in a gastrointestinal cohort. 

Ms. Aislinn Cooper1*, Dr. Sinéad Howard1, Dr. Gordon 
Blackshields1, Dr. Jan Leyden2, Ms. Sinéad Foy2, Dr. 
James O'Byrne3,4,5, Prof. Peter O'Gorman1 

1Next Generation Sequencing Laboratory, Pathology 
Department, Mater Misericordiae University Hospital, 
Dublin, Ireland. 2Department of Gastroenterology, 
Mater Misericordiae University Hospital, Dublin, 
Ireland. 3National Centre for Inherited Metabolic 
Disorders, Mater Misericordiae University Hospital, 
Dublin, Ireland. 4School of Medicine, University 
College Dublin, Dublin, Ireland. 5School of Medicine, 
Trinity College Dublin, Dublin, Ireland 

The American College of Medical Genetics (ACMG) 
and Association for Molecular Pathology (AMP) 
guidelines, published in 2015, define a standardised 
approach for the interpretation and classification of 
variants. These guidelines have been further refined 
in subsequent years by updates and 
recommendations from ACMG/AMP, the ClinGen 
Sequence Variant Interpretation (SVI) working group, 
The Association for Clinical Genomic Science (ACGS) 
and The Cancer Variant Interpretation Group UK 
(CanVIG-UK). 

Prior to publication of the standards there was high 
discordance in variant classification. Even since 
publication, many centres are still employing local 
variant interpretation methods leading to variability in 
classification. 

New evidence pertaining to a variant can result in 
upgrading or downgrading of a variant classification. 
Additionally, further understanding of variant 
interpretation and updates to guidelines may alter a 
variant classification. 

The Next Generation Sequencing (NGS) Laboratory 
at the Mater Misericordiae University Hospital has 
undertaken re-assessment of variants detected in 
patients referred to the Gastrointestinal Family 
Screening Clinic. Original interpretation and reporting 
of variants was carried out between 2000 and 2018, 
across multiple genomic testing centres, using 
different classification schemes. We will determine if 
application of the most recent variant interpretation 
standards from ACMG/AMP, ClinGen SVI, ACGS and 
CanVIG UK, in addition to gathering of any new 
variant specific evidence, changes classification of 
these variants. Looking at the outcomes, we will 



assess if periodic variant re-assessment is warranted 
and the potential impact on clinical management.   

P32 Genomic syndromes in autism: Using whole 
genome sequencing to investigate multiplex 
families with autism and associated 
neurodevelopmental conditions 

Ms. Fiana Ní Ghrálaigh1,2*, Ms. Aoife Coghlan1, Ms. 
Aoife Brennan1, Prof. Louise Gallagher2, Dr. Lorna M. 
Lopez1 

1Maynooth University, Maynooth, Ireland. 2Trinity 
College Dublin, Dublin, Ireland 

Rare genetic causes of autism range from single 
nucleotide variants, as compiled in SFARI Gene, to 
copy number variant causes, for example NRXN1 
deletion syndrome, to common variation contributing 
~2% to the variance (Grove et al., 2019).   

Family structure enables mode of transmission of 
relevant genetic variation to be interrogated. 
Specifically, the contribution of de novo variation is 
smaller in multiplex families than the contribution in 
simplex families (Yoon et al., 2021). Rare larger 
multiplex or extended pedigrees in contrast, are 
expected to have a burden of rare highly penetrant 
genetic variants that are causative of autism and co-
occurring phenotypes.  

Here we analyse whole genome sequence data 
generated from families with multiple affected 
individuals (n=85 individuals from n=14 multiplex 
families; n=40 with neurodevelopmental and/or 
neuropsychiatric condition(s)). Rare (<1% in gnomAD) 
nonsynonymous single nucleotide variants, as 
annotated by dbNSFP, will be isolated (Liu et al., 
2016; Karczewski et al., 2020). Pathogenic variants 
(as characterised by CADD, SIFT and PolyPhen-2) 
will be subset to those occurring in genes with 
evidence for relevant gene-phenotype association 
(SFARI Gene lists (Abrahams et al., 2013) and the 
Deciphering Developmental Disorders 
gene2phenotype dataset (Wright et al., 2015)).   

These findings will inform on rare genetic causes of 
autism. Many genes associated with autism affect 
synapses or gene regulation and some more broadly 
affect gene regulation (Satterstrom et al., 2019). 
Further insights into biological mechanisms 
underlying autism will lead to a greater understanding 
of the condition and potentially benefit clinical 
intervention and treatment plans in the future.  

P33 A case of Schaaf-Yang Syndrome: A Prader-
Willi Mimic 

Dr. Shauna Quinn*, Dr. Lisa Bradley 

Clinical Genetics Department, Children's Health 
Ireland, Crumlin, Dublin, Ireland 

Introduction: Schaaf-Yang syndrome (SYS) is a rare, 
genetic, neurodevelopmental disorder. SYS has an 
overlapping phenotype with Prader-Willi Syndrome 
(PWS), including central hypotonia, behavioural and 
feeding difficulties, developmental delay and 
respiratory distress. SYS may have distinctive 
features including joint contractures, dysmorphic 
features and endocrinopathies. SYS is an autosomal 
dominant condition caused by a pathogenic variant in 
MAGEL2 within the PWS critical region on 
chromosome 15q11.2, inherited by maternal 
imprinting.  

 Case Presentation: We report the case of a 5-year-
old boy referred with multiple comorbidities. He was 
born at term following an uncomplicated antenatal 
course. Postnatally, he required intubation for 
respiratory distress and central hypotonia. He had 
persistent feeding difficulties, necessitating 
gastrostomy insertion. He has significant global 
developmental delay, behavioural issues and remains 
non-verbal. Examination demonstrated dysmorphic 
features including retrognathia, anteverted nares, long 
philtrum and prominent eyebrows. Trio-exome 
sequencing identified a de novo pathogenic variant in 
MAGEL2 on 15q11.2. Due to the location of this gene 
on the PWS critical region, there is significant clinical 
overlap between PWS and SYS phenotypes.  

 Discussion: Diagnosis of SYS requires advanced 
molecular genetic testing. However, due to the rarity 
of this condition and the overlapping phenotype with 
PWS, this condition can remain unidentified. There is 
a wide phenotypic spectrum depending on the 
pathogenic variant, with one variant identified as fatal 
or severe. Whole gene deletions of MAGEL2 are 
associated with a milder phenotype than other 
variants. It is important to always consider it as a 
potential diagnosis in unconvincing cases of PWS. 

P34 Incidence of Congenital Imprinting Disorders 
in Ireland, An IPSU Study 

Dr. Claire Power1*, Dr. Bronagh O’ hIci2, Dr. Sally Ann 
Lynch2, Dr. Susan M O' Connell3 

1School of Postgraduate Studies at RCSI, Dublin, 
Ireland. 2Department of Clinical Genetics, Children’s 
Health Ireland at Crumlin, Dublin, Ireland. 
3Department of Diabetes and Endocrinology, 
Children’s Health Ireland at Crumlin, Dublin, Ireland 

Introduction: Congenital Imprinting disorders (CIDs) 
comprise 8 rare conditions with broad clinical overlap, 
which are difficult to diagnose. The true incidence of 
CIDs is unknown. 



This study will examine the national incidence of CIDs 
through the Irish Paediatric Surveillance Unit (IPSU) 
reporting system and their clinical sequelae through a 
questionnaire. 

Methods: New cases of CIDs were prospectively 
registered through the IPSU over a 4-year period. 
Genetic laboratory records were retrospectively 
reviewed to identify CID cases from the same time 
period. Clinical data were collected on reported cases 
through questionnaires. 

Results: 35 new cases of CIDs were prospectively 
registered among children from the Republic of 
Ireland (RoI) during the study. Review of genetic 
laboratory records at the national genetic testing 
centre identified 41 new cases of CIDs. At least 6 
cases reported to the IPSU were additional to those 
identified through genetic records, resulting in a total 
of 47 cases in RoI over the study period. This yields 
an incidence rate of 0.9 in 100,000. 17 questionnaires 
were completed. Rates of delivery by caesarean 
section, prematurity, low birth weight and admission 
to the neonatal unit are significantly higher than the 
national averages. All patients required input from 
multiple health professionals. 

Conclusions: Incidence of CIDs in Ireland is lower 
than predicted estimates. Under reporting reduces the 
IPSU's effectiveness in measuring the epidemiology 
of rare childhood diseases. However, through its 
participation in the IPSU, this study has raised 
awareness of these conditions among paediatricians 
in Ireland which may lead to more timely diagnosis. 

P35 Combination approach for highly accurate 
and sensitive identification of Minimal Residual 
Disease Indicators 

Ms. Sarada Gandhi Kolli1,2*, Ms. Casey O’Callaghan1, 
Dr. Sinéad Howard1, Dr. Despina Bazou1,2, Prof. 
Peter O’Gorman1,2 

1Next Generation Sequencing Laboratory, Pathology 
Department, Mater Misericordiae University Hospital, 
Dublin 7, Ireland. 2School of Medicine, University 
College Dublin, Belfield, Dublin 4, Ireland 

Multiple Myeloma (MM) is a neoplastic plasma cell 
disorder characterised by clonal proliferation of 
malignant plasma cells in the bone marrow. Despite 
improved survival rates in the past decade, therapy is 
not curative and all patients ultimately relapse. 
Minimal residual disease (MRD) is defined as the 
presence of residual myeloma plasma cells, not 
detected by conventional morphological methods, and 
it is a powerful parameter to guide clinical 
management.  

Traditional MRD detection methods like Fluorescent 
in-situ hybridization have very low sensitivity of only 1 
% and hence there is need for implementation of 
high-throughput methods for the lowest possible 
quantified disease to address the deficiencies of the 
classical techniques. Here, we will detect, quantify 
and compare MRD using Next Generation 
Sequencing (NGS), Sanger Sequencing and 10-
colour flow cytometry. The Immunoglobulin (Ig) gene 
rearrangements are the gold standard for the 
molecular detection of the MRD in MM. Any 
unsuccessful recombination or error in these genes 
results in translocations contributes to malignant 
plasma cells resulting in plasma cells 
neoplasms.  The detected MRD results across these 
different platforms, in combination with the advanced 
flow cytometry patient immunoprofiling will yield a 
more accurate and sensitive MRD monitoring 
approach. Precision-based approaches will allow us 
to correctly stratify each patient based on the minimal 
residual disease after a treatment cycle. The era of 
increasingly personalized medicine inspires us to 
combine multidisciplinary efforts so that in the near 
future, the measurement of MRD by NGS will be a 
routine procedure. 

P36 Diagnostic variant scanning of the TTR gene 
associated with hereditary transthyretin 
amyloidosis (hATTR). 

Dr. Micheál Mac Aogáin1,2*, Ms. Sarah Savage1, Ms. 
Rachel O'Boyle1, Ms. Elena Walsh1, Mr. Ugochukwu 
C.E Igwagu1, Dr. Vivion E.F. Crowley1 

1Biochemical Genetics Laboratory, Department of 
Biochemistry, St. James's Hospital, Dublin, Ireland. 
2Clinical Biochemistry Unit, School of Medicine, Trinity 
College Dublin, Dublin, Ireland 

ATTR amyloidosis results from misfolded transthyretin 
(TTR) protein resulting in variable organ dysfunction 
including cardiac amyloidosis - a form of restrictive 
cardiomyopathy leading to cardiac failure and atrial 
fibrillation. The condition can be classified as genetic 
or non-genetic (wild type) based on the presence or 
absence of pathogenic genetic variants in the TTR 
gene.  Given the genetic nature of the condition, 
coupled to introduction of approved medications (e.g., 
Tafamidis, Patisiran, Diflunisal and Inotersen), there is 
an increased emphasis on diagnostic tests for this 
condition, particularly in the Republic of Ireland where 
genetic testing is a requirement for submission of 
approval of treatment applications. To meet this 
demand, we have recently established a variant 
scanning assay to aid diagnosis of the autosomal 
dominant hereditary form of ATTR (hATTR) in 
patients with predominant cardiac amyloidosis. While 
over 100 different mutations have been associated 
with hATTR disease expression, the presence of an 
exclusive or predominant cardiac phenotype is 
primarily determined by three specific mutations; 



V122I, T60A and V30M, with two additional variants 
I68L and L111M less commonly reported. Of note the 
Thr60Ala (T60A) substitution exhibits apparent high 
frequency in Irish patients and is invariably associated 
with cardiac amyloid phenotypes, exhibiting an allele 
frequency of 1.1% in the North West of Ireland. We 
present the validation for our recently established 
TTR genetic service and any associated clinically 
actionable findings reported to date. In addition, an 
alternative variant screening protocol targeting 
TTR gene variants V30M, T60A, and V122I, to allow 
rapid diagnosis of hATTR-associated mutations is 
proposed. 

P37 AAV-mediated delivery of an NAD+ producing 
enzyme is protective in a mouse model of retinal 
degeneration 

Ms. Laura K. Finnegan1*, Dr. Naomi Chadderton1, Dr. 
Sophia Millington-Ward1, Dr. Paul F. Kenna2,1, Dr. 
Ciara Shortall1, Dr. Arpad Palfi1, Prof. G. Jane Farrar1 

1Trinity College Dublin, Dublin, Ireland. 2The 
Research Foundation, Royal Victoria Eye and Ear 
Hospital, Dublin, Ireland 

NAD+ is a key cofactor and an electron acceptor in 
redox reactions, with perturbations to NAD+ levels
having implications on cellular activities from DNA 
repair to calcium homeostasis. Recently, NAD+ has 
been found to have a role in maintenance of axons 
and protection against Wallerian degeneration. 
Boosting NAD+ metabolism may be protective in 
numerous disease settings. Here, NAD+ levels were 
modulated through intravitreal AAV-mediated delivery 
of a transgene encoding an NAD+-producing enzyme. 
Rotenone, a complex I inhibitor, was injected 
intravitreally to induce mitochondrial dysfunction in 
retinal ganglion cells (RGCs) and the optic nerve. 
Mitochondrial dysfunction is a known feature of many 
neurodegenerations, including several retinal 
degenerations. AAV-treated eyes insulted with 
rotenone had significantly increased RGC numbers 
and axonal density within the optic nerve relative to 
untreated eyes insulted with rotenone. This was 
accompanied by preservation of optokinetic and 
photonegative responses. In vitro, AAV-mediated 
expression of the NAD+-producing enzyme increased 
mitochondrial bioenergetics. These data highlight the 
potential of NAD+ modulation as a therapeutic 
strategy for treatment of retinal degenerations where 
mitochondrial function plays a role. 

P38 Not all autosomal recessive disorders have a 
1 in 4 recurrence risk: remember Uni-Parental 
Disomy 

Ms. Tara Clark*, Ms. Elizabeth Whitmore, Dr. Sally 
Ann Lynch 

Department of Genetics, Children's Health Ireland at 
Crumlin, Dublin, Ireland 

For most autosomal recessive conditions, you would 
expect both parents of an affected child to be carriers, 
resulting in a 1 in 4 recurrence risk. However, rare 
genetic mechanisms may be involved altering this 
risk. One such mechanism is uniparental disomy - 
UPD.  

UPD is a rare event.  One population study using 
parent/child pairs estimated the instances of UPD to 
be 1:2,000. Advances in genetic testing, using next 
generation sequencing, has allowed identification of 
more cases of UPD.  

UPD is the inheritance of two homologous 
chromosomes from the same parent. The clinical 
consequences of UPD vary depend on the 
chromosome involved and range from no phenotypic 
effect, parent-of origin effects giving rise to imprinting 
disorders or mosaic aneuploidy. In addition, UPD may 
result in homozygosity of a parental disease-causing 
variant in autosomal recessive genes. Maternal UPD 
is more common as it results from the conception of a 
trisomy zygote and therefore UPD is also associated 
with older maternal age. 

We describe 3 cases of UPD causing two metabolic 
and a neurological disorder. Interesting,  2 cases 
were due to paternal UPD. Molecular analysis allowed 
us to significantly alter the recurrence risks to <1% 
when giving genetic counselling advice to families.  

P39 Diagnostic yield of genetic testing in Cardiac 
patients at the Mater Hospital 

Dr. Sinead Howard1*, Ms. Nisha Gangadharan1, Ms. 
Sarada Gandhi Kolli1, Dr. Gordon Blackshields1, Dr. 
Adrian Dockery1, Ms. Aislinn Cooper1, Ms. Margeret 
Gallagher2, Ms. Eimear Dempsey2, Dr. James J 
O'Byrne3,4,5, Dr. Joseph Galvin2, Prof. Peter 
O'Gorman1 

1NGS Laboratory, Mater Misericordiae University 
Hospital, Dublin, Ireland. 2Mater Inherited Cardiac 
Conditions Clinic, Mater Misericordiae University 
Hospital, Dublin, Ireland. 3National Centre for 
Inherited Metabolic Disorders, Mater Misericordiae 
University Hospital, Dublin, Ireland. 4School of 
Medicine, University College Dublin, Dublin, Ireland. 
5School of Medicine, Trinity College Dublin, Dublin, 
Ireland 

The Next Generation Sequencing (NGS) Laboratory 
at the Mater Misericordiae University Hospital 
(MMUH) has established germline genetic testing for 
Cardiology patients attending the Inherited Cardiac 
Conditions clinic.   



In 2021, 114 samples were received into the NGS 
Laboratory for Cardiac gene panel testing from 
patients with a range of clinical diagnoses, including 
hypertrophic cardiomyopathy, dilated cardiomyopathy, 
long QT syndrome and Brugada syndrome. Requests 
were received for 13 of the 22 Cardiac panels offered 
in the service.  Samples were sequenced on an 
Illumina platform using a clinical exome and virtual 
gene panels were applied as per the request from the 
referring clinician.   The Hypertrophic Cardiomyopathy 
gene panel was the most frequently requested test 
(n=47). Variant assessment and classification was 
carried out using the American College of Medical 
Genetics and Association of Molecular Pathology 
Guidelines, together with ClinGen Sequence Variant 
Interpretation (SVI) Working Group 
recommendations.   

A negative report was issued in 79/114 patients.   A 
pathogenic/likely pathogenic variant was reported in 
20 patients (17.5%).  A variant of uncertain 
significance was reported in the remaining 15 
patients.  Supplemental testing, whereby an additional 
panel was requested for analysis in six patients but no 
significant variants were identified.   Interestingly, 
carrier status of a variant was reported in six patients 
where the gene has been associated with recessive 
inheritance.  A review of the negative cases was 
performed and is discussed in the context of testing 
recommendations and international diagnostic 
rates.  Standardised testing criteria, together with 
deep phenotyping, is recommended and results in a 
higher diagnostic rate 

P40 Dominant Rod-Cone Dystrophy due to Alu 
Insertion in RP1 Found in Two Irish Families 

Dr. Adrian Dockery1*, Ms. Jacqueline Turner2, Dr. 
Julia Zhu2, Dr. Sinéad Howard1, Dr. Kirk Stephenson2, 
Ms. Laura Whelan3, Dr. Tomás Burke2, Dr. James J. 
O'Byrne2,4,5,6, Prof. G. Jane Farrar3, Prof. Peter 
O'Gorman1, Prof. David Keegan2 

1Next Generation Sequencing Laboratory, Mater 
Misericordiae University Hospital, Dublin, Ireland. 
2Clinical Genetics Centre for Ophthalmology Mater 
Misericordiae University Hospital, Dublin, Ireland. 
3Ocular Genetics Unit, Smurfit Institute of Genetics, 
Trinity College Dublin, Dublin, Ireland. 4School of 
Medicine, Trinity College Dublin, Dublin, Ireland. 
5School of Medicine, University College Dublin, 
Dublin, Ireland. 6National Centre for Inherited 
Metabolic Disorders, Mater Misericordiae University 
Hospital, Dublin, Ireland 

Pathogenic variants in RP1 have been connected to 
retinal degenerations of variable severity. In Ireland, 
variants in RP1 were found to be causative of 18.5% 
and 4% of all autosomal dominant (AD) and recessive 
(AR) cases of retinitis pigmentosa, respectively.   

Alu sequences are retrotransposons, genetic 
components that have spread throughout our genome 
during our evolution via a “copy-and-paste” 
mechanism. There are over a million instances of the 
Alu repeats in the human genome reported. These 
insertions of Alu frequently occur in intergenic regions 
of our genome and their effects can be difficult to 
interpret. Here we describe an Alu insertion that has 
occurred within the RP1 gene and has resulted in AD 
rod-cone dystrophy in two families.  

Both probands were recruited to the Target 5000 
study as they presented with nyctalopia, constricted 
visual fields, pigmentary retinopathy, attenuated 
vessels, pale optic disc, as well as macular atrophy, 
consistent with a diagnosis of rod-cone dystrophy.  

Initial research grade next generation sequencing 
(NGS) of retinal disease genes did not detect the 
presence of this insertion. Commercial NGS by 
Blueprint Genetics revealed a pathogenic AluYa5 
variant in RP1, c.2321_2322insAlu, using a 
breakpoint analysis tool and in-house custom 
bioinformatic methods. This information was then 
used to reinterpret the raw sequencing data from the 
affected members of the families and the presence of 
the Alu insertion was confirmed in the affected family 
members. 

This study underscores the need for more sensitive 
sequencing analysis methods. These findings 
highlight the contribution of transposable elements to 
inherited retinopathies. 

P41 Secondary genomic findings and the growing 
impact on clinical care demands: Example Fabry 
Disease. 

Dr. Ciara Kilcoyne1, Dr. Loai Shakerdi1*, Dr. Sally Ann 
Lynch2, Dr. Marie T. Greally2, Prof. Eileen P. Treacy1, 
Dr. James J. O'Byrne1 

1National Centre for Inherited Metabolic Disorders, 
Mater Misericordiae University Hospital, Dublin, 
Ireland. 2Department of Clinical Genetics, Our Lady's 
Children's Hospital, Crumlin, Dublin, Ireland 

Introduction: Secondary findings, ie. identified 
significant variants from the American College of 
Medical Genetics and Genomics (ACMG) secondary 
gene list (78 genes), pose significant clinical and 
logistical challenges for health services. The Fabry 
Disease (FD) gene, GLA, is included on this list 
which, despite cautionary recommendations from the 
European Society of Human Genetics, is often 
requested as an “add-on” to another diagnostic test. 

Methods: A retrospective chart/ internal FD register 
review was performed on FD patient cohort who 



attend the National Centre for Inherited Metabolic 
Disorders with a diagnosis (N=80). Patients 
diagnosed via a secondary finding were identified. 

Results and Discussion:Two cases of FD, diagnosed 
via analysis of the ACMG secondary gene list, were 
identified. 

-Patient 1: female (37 years), whole exome 
sequencing (WES) was performed as son had an 
aortic aneurysm. GLA c.427G>A, p.A143T variant 
identified. Symptoms: intermittent acroparasthesia. 

-Patient 2: female (32 years), WES was performed as 
son had hearing loss. GLA c.352C>T, p.R118C 
variant identified. Currently asymptomatic. 

A further three patients with FD was diagnosed from 
expanded cardiac and neurological panels, who were 
asymptomatic. 

Conclusion: FD is underdiagnosed and the diagnostic 
rate is likely to increase due to the increased analysis 
of the ACMG secondary gene list. The search for 
secondary genomic findings has clear benefits to 
patients/ families as it provides a (sometimes early) 
diagnosis which allows access to appropriate medical 
follow-up and monitoring. However, it also results in 
significant increases in clinical workload and raises 
significant ethical issues around opportunistic 
genomic screening. 

P42 The key to successfully developing an online 
platform for those impacted by a genetic 
mutation; early Public and Patient Involvement 
and Engagement. 

Ms. Yvonne O'Meara1*, Dr. Fionan Donohoe1, Ms. 
Aidin Roberts1, Ms. Louise Comerford1, Dr. Terri
McVeigh2, Prof. Donal Brennan1 

1UCD, Dublin, Ireland. 2The Royal Marsden, London, 
United Kingdom 

The patient voice has only recently been recognised 
as a key component in service improvement.  Those 
who have a lived experience of a disease have a 
unique lens. Early use of patient and public 
involvement (PPI) ensures service improvement that 
are useful to patients and clinicals. The PPI 
development of an online cancer genetic platform is 
novel.  

 Methodology: Participants with a diagnosis of a 
BRCA  pathogenic mutation and/or Lynch Syndrome 
were sought from within the Irish Society of 
Gynaecological Oncology PPI group, Lynch 
Syndrome Ireland, Ovacare and Marie Keating to 
guide the content of an online platform entitled 

thisisGO.ie. Two focus groups were formed compiling 
of 4 persons in both BRCA and Lynch Syndrome 
subgroups. Homework (to explore the current 
pathways on thisisGO.ie) was set prior to the 
workshop. Participants attended a 2-hour focused 
workshop which was recorded, transcribed, and 
qualitatively analysed via an interpretive 
phenomenological approach (IPA).  

Results: Thematical content was identified to populate 
the pathway. Some areas identified were genetic 
testing pathways, implications for insurance, 
psychological response, management of uncertainty 
and how to communicate to family members. Having 
a reliable platform where one could get accurate 
information was identified as a comfort as was 
feelings of inclusiveness, particularly for the Lynch 
Syndrome participants. Patients highlighted mixed 
messages from clinicians as a major source of 
distress 

Conclusion: ThisisGO.ie cancer genetics was 
launched in May 2022 and has been used by patients, 
family members and health care professionals. 
Evaluating the user experience of the platform is 
currently being explored.  

P43 Cone Dystrophy with Supernormal Rod 
Response (CDSRR) –  A Novel Pathogenic KCNV2 
Variant 

Ms. Emma Duignan1,2*, Mr. Paul Kenna1,2,3, Ms. Hilary 
Dempsey2, Ms. Ciara Shortall3, Dr. Laura Whelan3, 
Prof. G. Jane Farrar3 

1Department of Ophthalmology, The Royal Victoria 
Eye and Ear Hospital, Dublin, Ireland. 2The Research 
Foundation, The Royal Victoria Eye and Ear Hospital, 
Dublin, Ireland. 3The School of Genetics and 
Microbiology, Trinity College, Dublin, Ireland 

Two brothers, 15 and 16 years old respectively, 
reporting life-long impaired vision, nystagmus and 
photophobia were investigated in the Inherited Retinal 
Disease Service at the Royal Victoria Eye and Ear 
Hospital, Dublin. Electroretinography showed delayed 
rod-isolated responses of low-normal amplitudes, 
dark-adapted rod-dominated maximal responses of 
unusually high amplitude and grossly attenuated 
cone-isolated responses, suggestive of CDSRR. 
Genotyping revealed compound heterozygosity for 
KCNV2 c.1381G>A, p.(Gly461Arg), a known 
pathogenic variant, and KCNV2 c.1354G>C, 
p.(Ala452Pro), a previously undocumented variant. In 
silico analyses using SIFT, Mutation Taster and 
Polyphen 2 predicted the latter to be deleterious. 
Segregation analysis in the wider family indicated that 
this previously unreported variant is likely pathogenic. 
Owing to its relatively small size, KCNV2 is potentially 
attractive for AAV-mediated gene therapy. The 



relatively benign impact on retinal architecture and 
preservation of phototransduction capability would 
also point to CDSRR being a potential candidate for 
successful gene augmentation. 

P44 Combining Polygenic Risk Scores and non-
genetic Risk Factors for Coronary Artery Disease 

Ms. Jinbo Zhao*, Dr. Adrian O'Hagan, Dr. Michael 
Salter-Townshend 

University College Dublin, Dublin, Ireland 

Coronary Artery Disease (CAD) is the leading cause 
of death within the UK Biobank cohort and is the most 
common type of heart disease globally. The 
heritability of CAD has been estimated to be between 
40% and 60%, with SNP-based heritability explaining 
up to 30% of the phenotypic variation. We assess the 
utility of Polygenic Risk Scores (PRS) for CAD in the 
UK Biobank. Although not predictive enough to be 
clinically useful at an individual level, when combined 
with other non-genetic risk factors in a Liability 
Threshold model the total proportion of variance 
explained is increased sufficiently to accurately 
predict onset of CAD.  

We explore under what conditions cohort-level 
information is useful for identifying people at risk prior 
to the onset of CAD. We perform association analysis 
between CAD-PRS and non-genetic risk factors 
selected from the UK Biobank phenotype resources, 
detected using machine learning methods associated 
with all-cause mortality. The relationship between 
CAD-PRS and selected phenotypes is calculated and 
ranked using a Shapley value-based feature 
attribution method (SHAP values). CAD-PRS is 
examined both as a continuous variable and as a 
categorical variable (divided into high, medium, and 
low risk categories). The results from the SHAP 
values will be compared with the association analysis 
performed by the software PHEnome scan analysis 
tool (PHESANT). The cohort with phenotypic 
categories identified from both association analysis 
methods are those with the highest risk of CAD. 
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