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—O IntrOdUCtlon Combinatorial Analysis of Genomic Data vs. GWAS

PrecisionLife (PL) is a pioneer in precision medicine, with a unique approach that finds
significantly more signal in complex disease patient data than standard methods.

Our causative combinatorial analyses generated an architecture for ALS that reflects
the complex make-up of the disease and identified genetic/mechanistic disease

Our platform uses a hypothesis-free, Al-enabled method to detect combinations of signatures for the patient subgroups which describe their underlying pathologies.

features that together are strongly associated with disease risk, progression rates,
treatment response or other clinical phenotypes. This high-resolution mechanistic
stratification identifies subgroups of patients with similar disease drivers and

treatment responses, to make precision medicine possible in complex diseases'?2.

We can associate disease subgroups and their defining SNPs/genes, with recognised
clinical subsets, e.g. progressive muscular atrophy, early onset, fast progressor etc.

As well as identifying a series of potential therapeutic targets novel to ALS, some of
which are already being explored in other indications, the causative studies also
found the first genetic support for existing medications that are used in the

Sporadic ALS is characterized by a high degree of heterogeneity across the patient

population, reflected in multiple disease etiologies, influences and presentations, while Single phenotype Combination of Disease signature, Community, merging multiple Subgroup, highlighting treatment of ALS and its symptoms, i.e., riluzole, retigabine, baclofen. Hence it
existing familial genetic associations only represent rare sub-populations. associated feature features including RF scored disease signatures that occur communities that share would be possible to use these mechanistic biomarkers to select patients most
feature in shared patient cases high patient overlap likel benefit f h h ] h f baclofen. | indi
Using independent genomic datasets from sporadic ALS patients, we have stratified . . o . . N . Ikely to benefit from these therapies. In the case of baclofen, it may indicate a
the population mechanistically, generating genetic biomarkers that can be used to Figure 1. Conceptual representation of features, combinations, disease signatures and communities used to build up the greater benefit beyond the symptomatic treatment for which it is currently employed.
place an individual in a mechanism-related subgroup. We have identified genes linked disease architecture in the PrecisionLife combinatorial methodology The disease signatures that emerged from our analyses can also be developed as the
to each subgroup that reflect the associated pathology and potentially represent novel GWAS C bi 1 Analvsi basis for patient stratification biomarkers (Mechanostics™). These offer a route to
ici ‘ ‘ ’ ' ' ombinatorial Analysis . . . . . . i i i i i
targets for therapeutic intervention. We have algo proylded the first genetic evidence to y Figure 2. Disease architecture diagram showing the multiple qreat!ng a raplc!, cheap eal:ly diagnostic tool (Figure 5). Atest to F:ount the number of
support the use of repurposed drug treatments in patients from the subgroups most Single SNP associations must be significant across whole populations of Specific combinations of variants associated with each patient subgroup serve communities of individuals who share specific sets of SNPs risk signatures in a patient’s makeup can be run from a single saliva sample on a low-
likely to benefit from them. patients so struggle with heterogenous and polygenic diseases as a genetic stratification biomarker hich mak th hanistic stratifi pt' £ the ALS ! density genotyping array. These report both the patient’s disease risk and their likely
We have reduced the genetic markers defining ALS mechanistic patient subgroups to Limited insights unless disease is likely to be caused by a small number of rare | Patient subgroups with different causes of disease or even incorrect diagnoses W I.c make up the mechanistic stratl Ica. Ifm O. N mechanistic cause, and hence can match them to the drug most likely to benefit
a simple saliva based genotyping test that can match patients to existing and/or variants with large effect sizes (often in gene coding regions affecting protein 3D | can be distinguished (stratified) by different mechanistic aetiology and results patient subgroups generated by the PrecisionLife platform them (including repurposed drugs). It also provides a differential triage tool to
repurposed treatments. We have also identified targets which may represent actively structure), which limits repmd“c'b'“_w n d'ffere”t ancestries replicate bet_ter acToss poP“?at'O”S W'.th different ancesf‘”es | The complex architecture reflects the high disease heterogeneity. suggest the likely diagnosis in the face of of easily confused common symptoms.
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association in patients, and each colour a distinct community of SNPs. combined disease risk score that can predict high disease risk. This was used to
Datasets O— identify individuals from the control populations who were predicted to have a high
. - - - - . risk of developing disease but did not. Comparing these individuals with ALS
Novel and Known Causal Drug Targets Predicting ALS Disease Risk Novel Saliva Based Diagnostic Tests . : : U
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Sporadic ALS patients’ WGS data from Project MinE and Answer ALS was analyzed: . . re .
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assets In other to methionine and its absence can result in defective myelin synthesis and repair.

The risk signatures can be evaluated in a saliva based genotyping test
used to support diagnosis and match patients to potential therapies.
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T - Neurologically healthy controls were sourced from dbGaP (phs001963.v1.p1) Vitamin B12/methylcobalamin has previously been explored in cellular, animal and

clinical studies for its role in ALS, with promising outcomes (Figure 9). However there

. . . . has not been any previous genetic basis to link it to the disease.
Cobalamin / Vitamin B12 Biology c Conclusion

Project MinE WGS data (http://databrowser.projectmine.com/) was used in the
preliminary causative and actively protective analyses. Answer ALS WGS data

. . . Two with previ
(https://dataportal.answerals.org/data-information) was used to replicate the 0 With previous

GWAS associations
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causative findings and to provide additional patient phenotype information. with ALS
The additional ‘omics data available from Answer ALS was used to support the - ~ ) ) ) ) . o
genomic observations. TISSUES[  ys0s0me mitochondria PL’'s combinatorial analytical approach identified mechanistic biomarkers that can
Figure 3. Existing knowledge of potential therapeutic targets — @BCM distinguish ALS patients most likely to benefit from specific existing / future drugs.
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or example, our analysis uncovered a potentially protective gene (MTTR) specifically further combinatorial analysis against patients highlighted in the causative analyses, and hence our attention was
relating cobalamin/vitamin B12 metabolism to ALS (Figure 7). ' drawn to the role of this pathway in ALS.

Figure 9. Literature supporting genetic evidence showing For more information, please visit:
potential ALS protective role of vitamin B12 in some patients www.precisi onlife.com/cns


https://pubmed.ncbi.nlm.nih.gov/36517845/
https://pubmed.ncbi.nlm.nih.gov/37915075/
https://pubmed.ncbi.nlm.nih.gov/36680553/
https://pubmed.ncbi.nlm.nih.gov/38924428/
https://pubmed.ncbi.nlm.nih.gov/35052586/
https://pubmed.ncbi.nlm.nih.gov/27922548/
https://pubmed.ncbi.nlm.nih.gov/25982504/
https://pubmed.ncbi.nlm.nih.gov/32086685/
https://pubmed.ncbi.nlm.nih.gov/35532908/
https://pubmed.ncbi.nlm.nih.gov/39079071/
https://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs001963.v1.p1
http://databrowser.projectmine.com/
https://dataportal.answerals.org/data-information

	Slide 1

