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Cardiff PRS offers high accuracy in predicting clinical AD and MCI and is ApoE-independent so can be used to predict Alzheimer’s in whole population.

Cardiff PRS can be used to stratify amyloid-positive subjects for risk of clinical progression from MCI to AD.

* The Birmingham genoTOR™ PRS algorithm is ApoE4-independent and can be used to stratify for clinical risk of AD, has potential to stratify within an AD population and facilitate pathway-based
population segmentation for targeted drug trials.

* Integrated Cytox platform available on a global basis for clinical sample testing.
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Background

 Heterogeneity of patient populations and lack of early diagnostic markers have been cited as factors in the last 15 years of clinical trial failures in Alzheimer’s disease (AD) therapeutics.

* PET amyloid imaging and/or CSF amyloid testing are established techniques in selection of subjects for clinical trials irrespective of the therapy target. The challenge to identify pre-symptomatic individuals who
are likely to suffer future cognitive decline remains.

* Using polygenic risk score (PRS) algorithms, it is possible to improve stratification prior to expensive and/or invasive confirmatory tests; particularly important in trials recruiting pre-symptomatic subjects where
prevalence of amyloid positivity is low and risk of disease progression highly variable.

* PRS algorithms that examine the genetics associated with underlying mechanistic pathways thought to be involved in the development and progression of AD, may also offer opportunities to better understand
drug response.

* A panel of 130,000 SNP DNA variants has been prepared (variaTECT™) in partnership with ThermoFisher Scientific, comprising a comprehensive list of variants associated with pathways relating to AD.

* All samples are genotyped on variaTECT™ (Axiom™) plates and processed on a GeneTitan® scanner. The SNPfltR™ analysis package provides an automated platform using raw genotyping data to produce
multiple PRS based risk assessments.

 The Cardiff PRS approach uses logistic regression analysis utilising AD associated SNPs reported by the IGAP consortium.

* The Birmingham genoTOR™ algorithm is based on theoretical knowledge of the pathways involved.

* The Cardiff and Birmingham models have been evaluated in various independent datasets.

The Cytox Analysis The Cardiff Algorithm The Birmingham genoTOR™ Algorithm

Session Worklists Data Process Data Admin

Assay name |A|g1 |

Polygenic risk score (PRS) analysis tests whether the risk alleles [} The molecular pathways disrupted

Sample List Name |Coh0rtStut:h.r | [ [1]

@ Risk Probability

Sample Infa

* SNPfitR™ takes processed files

from Axiom™ Analysis Suite, i I EE identified in one association study were significantly enriched in T e e e e
(o i WA T the cases relative to the controls in an independent study. The several different approaches and R
utilising the genotyped SNP calls : ol AN | _ _ PP B = —O0—
to produce risk estimates based “TITN first dataset is used to select the SNPs, the risk score alleles and many studies. \K =l
recision Recall Curve f 02 ,1 . . .
on multiple available PRS Pren— | o AN their genetic effects. The second dataset is used to test whether J}e The genes have known molecular 1
algorithms the polygenic risk scores differ in cases and controls. functions and interactions with ~
+ Detailed performance bttt -1l =~ | |]* Measures of polygenic burden could prove useful in well documented SNPs (including e
1 - istineuishi ' ' i ’s di ' : : coro st S e b i,
barameters are available within o.Ilst!r?gu.lshmg pz.atlents with Alzheimer’s disease vyhose disease their functional consequences). i
the software to facilitate n e liability is most likely to carry a large or small genetic component. |} Molecular network approaches
detailed data interrogation It has been shown that PRS has utility for calculating an individual have been successful in several
level genetic risk profile that can predict disease development diseases.
Sl e resemesaie o Genotyping data from both (AUC is up to 78.2% in a clinical AD case/control study and up to |
; o/ i ' i b
J— the variaTECT™ array and 84% in pathologically confirmed case/control study [2]). Combaricon ROC analve N—
AD sssclted gencsimpliated e the UKBiobank To select SNPs and identify risk alleles we used genome wide ompariso anatysis of I Bplerncal il e B0
e iobank array can indicates that th
- st e ey be used to generate the association data from 17,008 cases and 37,154 controls obtained indicates that the /gy e T
* Endocytosis and recycling g . . ) , ) genOTOR TM risk Score is O:,, | T Qe <y | | 0.555
I data required to drive the from the International Genomics of Alzheimer’s Project (IGAP) L
Whole Exome Sequencing data Gtelzjn?gzxvldi:slejtli:;ature . . . independent Of the ApoE oo-Specificity
o heratpedciic sl 2 e o algorithms within [3]. This dataset was imputed using the 1000 genomes data : ) | _
* University of Birmingham * UKBB data
i SNPfitR™ (release Dec2010) as a reference panel. genotype and o |
In 724 subjects from ADNI [4] three assessments to predict contributes significantly
clinical status were made 1) predicting AD cases vs cognitively to AD risk identification. B
normal controls (CNC), 2) predicting MCI cases vs CNC, 3)
: redicting progression of amyloid positive MCI cases that have
e Matched blood and saliva Comparison of whols lood and saliva t standard conditon P & Prog Y p . _ genoTORTM generates
subsequently converted to a clinical diagnosis of AD. The , - -
samples from 49 donors generate pathway score profiles at an o =
: : : performance was measured as AUC. . y =5 o
near identical genotyping on the individual sample level
variaTECT ™ array and therefore e N MCl converting to. [ facilitating patient selection
. . . . 3 3 s 127 | P . S——
near identical risk prediction in e R and stratification. ===
. Cognitively N | - 0 - T .
SNPfitR™ oy AL B2 OO Cohort-specific differences
* Use of non-invasive sampling ld Cogntive — ENIEHES 8 can inform novel therapeutic
il i e Impairment MCl stable
procedures facilitates easier and L apamen U 10samles B targets.
larger sample set collection. §
g p Cognitively Normal [1] Escott-Price et al (2015) Brain, doi: 10.1093/brain/awv268
224 samples [2] Escott-Price et al (2017) Annals of Neurology 82(2):311-314
[3] Lambert et al (2014) Nature Genetics 45(12):1452-8.
[4] http://adni.loni.usc.edu/
The Cytox Platform —
“’
The SNPFitR™ analysis package and Cytox E— = CYTOX E— =
integrated platform offers fast, accurate, reliable SNPAtR- -

and cost-effective genetic testing solution from
whole blood or saliva to assess Alzheimer’s Disease

Lo ) ImTSSu.

risk Catalogue UKBB array or DTV pinoli Outpytreportswith
Input from extracted DNA, g Ay - Genotyping on Applied Biosystems SNPfitR™ pipelines for automated polygenic risk score &
blood or saliva custom Cytox varigTECT GeneTitan™ MC Instruments. Genotypes analysis ApoE status

array

from Next-Gen Sequencing also accepted


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJGCreHz4cYCFaWq2wodTYoCTg&url=http://www.dddmag.com/product-releases/2009/10/next-generation-array&ei=29GoVdGoHaXV7gbNlIrwBA&bvm=bv.97949915,d.d24&psig=AFQjCNHB8t_y1Tj1AoWetWs_55Locn2CUA&ust=1437213513555974
http://www.google.co.uk/url?sa=i&rct=j&q=snp+detection+arrays&source=images&cd=&cad=rja&docid=soRMX8oGJPoRJM&tbnid=pOcjGFUAljdFyM:&ved=&url=http://www.thegeneticgenealogist.com/2008/05/09/reproducibility-of-snp-testing-part-ii/&ei=I8FnUfEdgsbRBY7DgagH&psig=AFQjCNFYTH5cZEMnz2It-9wbQSSaTppDBw&ust=1365840547496558
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.iconfinder.com/icons/241480/check_check_list_checklist_checkmark_diagnosis_diagnostic_diagram_document_exam_graph_health_hospital_list_mark_medical_medicine_parameters_reciept_report_schedule_sheet_test_todo_icon&ei=Q5OCVaj5FeWy7QbK94PQBA&bvm=bv.96041959,d.ZGU&psig=AFQjCNHSoza8sMwRYFsmYw0dm8sf4JKi7g&ust=1434707131078157
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.iconfinder.com/icons/241480/check_check_list_checklist_checkmark_diagnosis_diagnostic_diagram_document_exam_graph_health_hospital_list_mark_medical_medicine_parameters_reciept_report_schedule_sheet_test_todo_icon&ei=Q5OCVaj5FeWy7QbK94PQBA&bvm=bv.96041959,d.ZGU&psig=AFQjCNHSoza8sMwRYFsmYw0dm8sf4JKi7g&ust=1434707131078157
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.iconfinder.com/icons/241480/check_check_list_checklist_checkmark_diagnosis_diagnostic_diagram_document_exam_graph_health_hospital_list_mark_medical_medicine_parameters_reciept_report_schedule_sheet_test_todo_icon&ei=Q5OCVaj5FeWy7QbK94PQBA&bvm=bv.96041959,d.ZGU&psig=AFQjCNHSoza8sMwRYFsmYw0dm8sf4JKi7g&ust=1434707131078157
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.olamoller.com/blood-samples-creativity/&ei=zZGCVf3HGMPD7gbgpYKICw&bvm=bv.96041959,d.ZGU&psig=AFQjCNFw3Q0oeX3C2K_YAVo2xBxUUh-A3A&ust=1434706679409089
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.olamoller.com/blood-samples-creativity/&ei=zZGCVf3HGMPD7gbgpYKICw&bvm=bv.96041959,d.ZGU&psig=AFQjCNFw3Q0oeX3C2K_YAVo2xBxUUh-A3A&ust=1434706679409089
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.olamoller.com/blood-samples-creativity/&ei=zZGCVf3HGMPD7gbgpYKICw&bvm=bv.96041959,d.ZGU&psig=AFQjCNFw3Q0oeX3C2K_YAVo2xBxUUh-A3A&ust=1434706679409089
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.olamoller.com/blood-samples-creativity/&ei=zZGCVf3HGMPD7gbgpYKICw&bvm=bv.96041959,d.ZGU&psig=AFQjCNFw3Q0oeX3C2K_YAVo2xBxUUh-A3A&ust=1434706679409089
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.olamoller.com/blood-samples-creativity/&ei=zZGCVf3HGMPD7gbgpYKICw&bvm=bv.96041959,d.ZGU&psig=AFQjCNFw3Q0oeX3C2K_YAVo2xBxUUh-A3A&ust=1434706679409089
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.olamoller.com/blood-samples-creativity/&ei=zZGCVf3HGMPD7gbgpYKICw&bvm=bv.96041959,d.ZGU&psig=AFQjCNFw3Q0oeX3C2K_YAVo2xBxUUh-A3A&ust=1434706679409089
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.olamoller.com/blood-samples-creativity/&ei=zZGCVf3HGMPD7gbgpYKICw&bvm=bv.96041959,d.ZGU&psig=AFQjCNFw3Q0oeX3C2K_YAVo2xBxUUh-A3A&ust=1434706679409089
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.olamoller.com/blood-samples-creativity/&ei=zZGCVf3HGMPD7gbgpYKICw&bvm=bv.96041959,d.ZGU&psig=AFQjCNFw3Q0oeX3C2K_YAVo2xBxUUh-A3A&ust=1434706679409089
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjeqLr57-HPAhWBnBoKHT-zDZ4QjRwIBw&url=http://www.logodesignblog.net/university-of-birmingham-logo&psig=AFQjCNGDYdJq9ptihHmNLk0YXNVTk54qzw&ust=1476794925622685

