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Introduction %
FRONTOTEMPORAL
Affecting over 55 million people DEMENTIA

Personality changes and language
problems. Most common onset between
the ages of 45 and 60.

globally and adding 10 million
new cases each year, dementia
is the seventh leading cause of
death and poses a significant

burden. The economic impact is | deoreed siaep. o o enaiens
significant, with informal care | = _t¥J7%. -
accounting for half of the costs.
This highlights the urgent need

BODIES
Caused by Lewy body proteins.

Several types of dementia
contribute to symptoms.
Most common in people
over 85.

DEMENTIA WITH LEWY ~ —*, Y

MIXED DEMENTIA ~~_

PARKINSON'’S DISEASE

Can give rise to dementia symptoms as the condition
\ \ progresses.

y | Condition such as Creutzfeldt-Jakob
depression; multiple sclerosis.

disease;

for effective interventions and

drug targets identified through

GWAS studies, particularly in 17 /x’

high-prevalence regions such as VASCULAR \\62%

India. DEMENTIA ALZHEIMER’S DISEASE

Impaired judgement, difficulty
with motor skills and balance.
Heart disease and strokes
increase its likelihood.

Objective

Identifying Genetic Risk Factors

GWAS seeks to pinpoint common genetic
variations in dementia patients, thereby
shedding light on disease susceptibility.

Understanding Disease Mechanisms

By linking genetic variants to dementia, GWAS
offers insights into the biological pathways
driving the disease, aiding in drug discovery.

Early Detection and Diagnosis

Genetic markers from GWAS may serve as
biomarkers, enabling early identification of
dementia risk and timely interventions.

Personalized Medicine
GWAS results allow tailoring treatments based
on individuals' genetic profiles, enhancing
precision and efficacy.

Risk Assessment and Prevention

Genetic risk scores derived from GWAS inform
preventive measures, empowering individuals to
reduce their risk through lifestyle changes and
Interventions.

Materials and methods

Cause problem with memory,
language and reasoning. 5% of
cases start before age 65.

Highlights

A GWAS pipeline was developed and
applied to dementia patients using the
UK Biobank dataset, revealing SNP
associations predominantly observed
populations with European ancestry.

Limited exploration exists regarding
these SNP associations in populations
with complex genetic substructure like
South Asians. An additional analysis was
conducted on an Indian cohort,
showcasing population-specific genetic
associations distinct from those in
European populations.

The well-known APOE and TOMMA40
genes show a strong association with AD
and dementia in the European cohort.

Our GWAS pipeline analyzed dementia patients using (
both the UK Biobank dataset and an Indian dataset.
Quality control in exome sequencing is crucial to

ensure the reliability and accuracy of genetic variant. Q

-

h N

. Quality Control 6
Phenotype +
of Whole Exome _ _
Sequences Covariates File
\_ q * ) 9 * )
Regenie \
- S N Step-2 N\

Level-0 Ridge Regression within
CV scheme, applied to block of B
SNPs to reduce dimension.

Level-1 Logistic Ridge regression

Conducts single-variant association

»- testing using the predictions from
Step 1 to assess the association of
genetic markers with the trait of

We applied QC criteria: minimum allele count of 10,
minor allele frequency of 0.0001, and missing
genotype and phenotype rate of 10%, with a
Hardy-Weinberg equilibrium threshold of l1le-15. The
Hardy-Weinberg equilibrium describes allele and
genotype frequencies remaining constant in a
population under no evolutionary influences.

In Regenie step-1 a subset of genetic markers are used
to fit a whole genome regression model that captures
a good fraction of the phenotypic variance attributable
to genetic effects using a leave one chromosome out

In

w\ithin CV scheme. ) \int\erest.
4 ) 4 )
LocusZoom Sanf.f
Annotation
\_ , \_ _J

Genomic variant annotations
and functional effect prediction

Generate interactive shareable
plots of GWAS summary statistics

scheme, that avoids proximal contamination.

Regenie step-2, a larger set of genetic

markers are tested for association with the
phenotype conditional upon the prediction
from the regression model in Step 1.
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Results
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Aa aa Aa aa
Freq. Freq. APOE
APOE rs429358 1.676 306.6 | Missense | 0.218 | 19799 | 2427 0.144 70472 5810 0.1476
APOE rs7412 0.795 73.4 Missense | 0.068 | 7162 234 0.083 | 43566 2038 0.07385 g 5
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APOE rs429358 2.796 | 613.1 | Missense | 0.328 | 2962 738 0.144 | 84453 6976 0.1476
g - APOE rs7412 0.574 51.0 | Missense | 0.049 623 23 0.083 51995 2382 0.07385
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Intersection of Variants in Indian Cohort and UKBB Dementia Study
g C 30 Controls - 85
ases - ontrols -
Gene (ID) The well-known APOE and TOMMA40 genes " apoE TREM2 Exoc3L2 |
Allele Allele . . .
fe | Aa|aa Aa | aa show a strong association with AD and rs370594287 1189063316
req. Freq. rs429358 rs75272959 775521544
o . rs143332484
APOE (rs429358) 0.100 6 0 0.065 11 0 dementla In the European COhort. rs7412 (s753325601 rs143444923
BCAM rs10411314
APOE (rs7412) 0.183 | 5 3 10112 |19 | 0 rs569002007
. (o rs550392791 rs538391435
NPW (rs11248906) | 0.067 | 2 | 1 | 0.024 | 4 | O APOE gene, specifically the €4 allele (rs429358) (5759591873
OC3L .. i rs28399656 CBLC NPW
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UKBB India another gene located 5'-upstream of the APOE | | rioossaors | rstisozzo y
gene and several studies have shown that the : .
rs769452 , , This table lists the
18190765005 variants TOMMA40 gene may contribute to AD _ _
= variants found in the

rs754627330
rs941248161
rs759721023
rs267606664

\_

rs429358
rs7412

rs370594287

/

risk.

This table lists the intersection of the top missense

and variants identified in the UK Biobank (UKBB)
Dementia study with those found in the Indian cohort. The accompanying Venn

diagram illustrates the overlap of APOE variants between the UKBB and Indian

cohorts.

Conclusion

In this study, we investigated the genetics of dementia through GWAS on both UK Biobank and Indian

Indian cohort that have
the same variant effect
the
identified
Dementia study.

dS

top

variants
in the UKBB

cohorts. Consistent with findings by Goldberg et al. in "Association of APOE €2 genotype with Alzheimer’s
and non-Alzheimer’s neurodegenerative pathologies" (i.e. OR for €2=0.54 and €4=3.6) our results highlight
the APOE €4 allele (rs429358) as a significant genetic risk factor for AD with an odds ratio (OR) of 2.8, and

the €2 allele (rs7412) as a protective factor against AD with an OR of 0.57. This is a preliminary study, and

further validation is planned as more data becomes available (approximately 400 cases).
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*Definition of AD by proxy: To determine a participant's Alzheimer's disease (AD) risk, assign a maximum risk value of 2 if the participant has been diagnosed
with AD. Otherwise, sum the risk from each biological parent: a diagnosed parent contributes 1 each, with a total of 2 if both are diagnosed. The participant's
final risk is the highest value from these steps. Participants with a final risk of 1 or above are cases, while those below 1 are controls.



