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Discussion o0—mm

Our combinatorial analysis identified
genetic disease signatures
associated with FTD. Subsequent
replication in two independent ALS
cohorts revealed SNP combinations
shared between the two indications.

O Results

Figure 1. Combinatorial analysis of genomic data vs GWAS
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—————O0 Introduction

PrecisionLife® is a computational
niology company focusing on
orecision medicine analytics in
complex chronic diseases. Our
platform utilises a hypothesis-free
method for the detection of
combinations of features that are
strongly associated with variation
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in disease risk, progression rates assoctated feature features e e signatures that ocour O oo staa e MM signatures were prioritised  and
and other clinical phenotypes often i shared patient cases mapped to candidate genes.
observed in patient subgroups. Figure 1. Conceptual representation of features, combinations, disease signatures and communities Subsequent pathway enrichment
Resulting patient  stratification used to build up the disease architecture in the PrecisionLife combinatorial methodology. analysis linked the resulting genes
insights allow us to identify GWAS Combinatorial Analysis with biological processes previously
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serve as a genetic stratification biomarker

different indications. neurodegenerative diseases. Among

those, we found association with
vesicular trafficking, which has been
reported as one of the central
pathways in these forms of
neurodegeneration’. In addition, our
analysis indicated new potentia
mechanisms underlying both ALS anc

Patient subgroups with different causes of disease or even incorrect
diagnoses can be distinguished (stratified) by different mechanistic
aetiology

Limited insights unless disease is likely to be caused by a small number of
rare variants with large effect sizes (often in gene coding regions affecting
protein 3D structure)

Amyotrophic lateral sclerosis (ALS)
and frontotemporal dementia (FTD)
are complex, progressive
neurodegenerative disorders that
form a broad disease spectrum.
This is reflected in the overlap in

Captures epistatic and non-linear additive effects of all interactions between
SNPs, genes, environmental factors and metabolic networks

Does not account for the effects of interactions between SNPs, genes and
metabolic networks

Table 1. ALS/FTD overlap analysis

Figure 2. Genetic risk factors

using two independent ALS cohorts associated with ALS and FTD

clinical symptoms and the fact that ALS UK Biobank | ALS Project MinE FTD. These included a link to vira
mutation of the COORF72 gene is a cohort cohort infection.  Viruses have  been
genetic risk factor for both previously implicated as
disorders. However, other drivers Disease signatures also environmental risk factors for ALS,
and mechanisms shared by the two associated with increased 177688 107658 but not for FTD 2
diseases remain largely unknown relcof FID (p<0.09) |
o . . . nidue SNPs present n Finally, we prioritised four genes as
PreC|s.|onIT|fe. zfu.med to identify disease signatures 50 94 candidate risk factors shared by ALS
genetic similarities between ALS and FTD. Proteins encoded by those
and .FTD to elucidate common Significant (RF-scored) 3 - genes represent cﬁfferent cellular
candidate pathways and genes SNPs mapped to genes functions, and tissue/cell type
acting as biological drivers of both expression patterns, likely reflecting
diseases. fienesalso.assofciatedwith 12 17 the heterogeneity of both diseases.
——— 0 Methods ncreased risk of FTD Further studies will be required to
DATASETS: evaluate these genes as starting
FTD: Demeroltia-Seq NIH dbGAP Table 1 Summary of the resultg of Precisio.nLif.e’s Figure. 2. Overlap of ’Fhe genes identiﬁed by pflntts , for potential  therapeutic
analysis to identify FTD-associated genetic risk  screening for FTD-associated risk factors in two strategies.

936 cases, 1176 controls

ALS (two independent cohorts):

1. UK Biobank (UKBB)

546 cases (ICD10 code G122),

7999 controls (no evidence of
nervous system disease, no ICD10 G)
2. Project MinE (UK Cohort) with
UKBB controls

1487 cases, /637 controls

factors replicating in two independent ALS cohorts.  independent ALS cohorts.

Figure 3. Gene set enrichment analysis indicates biological processes associated

Conclusion o0—mm—

The results indicate that the
PrecisionLife combinatorial analysis
Is able to identify genetic risk factors
shared by ALS and FTD. Subsequent
Vesicle _t analysis confirmed known biological
COMBINATORIAL ANALYSIS: infectious disease ! processes disrupted in the two
| indications, and points to potential

The FTD dataset (lead study) was Innate immune system
novel shared mechanisms. This

analysed in the PrecisionLife
platform to identify combinations of opens an opportunity for identifying
biological pathways and therapeutic

SNP genotypes that when observed
together in a patient are strongly targets relevant to treating both ALS
and FTD.

associated with FTD.

with both ALS and FTD
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Figure 3. Pathway enrichment plot for genes associated with ALS and FTD, based on genes common
between the FTD-ALS UKBB and FTD-ALS MinE analyses. Gene ratio: genes found in the pathway
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SNP combinations that have high o G
odds ratios, low p-values and high
prevalence in cases are prioritized.
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increased risk of ALS and FTD

genes associated with ALS and FTD exacerbate FUS-ALS Phenotypes in

IPSC-Derived Spinal Neurons in a Virus

Subsequently, the two independent
ALS cohorts were screened for
presence of the validated SNP
combinations (disease signatures)
associated with FTD. SNPs identified
as part of those disease signatures
were then scored using a Random
Forest algorithm in a 5-fold cross-
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Table 2. Four candidate genes identified in ALS/FTD
overlap analysis. The table provides information
regarding their protein class and function, expression
patterns in the brain, and existing genetic and
literature/expression links to ALS and FTD.

Figure 4. The composition bar plots showing the
percentage of genes found in ALS and FTD alone
(previous PL studies) and in FTD-ALS analyses,
which are expressed (enhanced) in selected
neuronal and immune cells (Human Protein Atlas).

expression and gene set enrichment
analyses, to identify overlap in
affected biological pathways and cell
types.
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