Genetics of dementia in a Turkish cohort
Understudied populations contribute to our understanding of disease genetics
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DEMENTIA

>50 million worldwide
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APP and PSENSs in Alzheimer’s disease
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ldentifying understudied populations in AD genetics

Number of studies “
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World map with number of studies reporting variants in APP, PSEN1 or PSEN2 in patients per country.

(Dehghani et al., 2021; Brain)



Growing consanguineous Turkish dementia cohort

>400 families
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Diagnoses including:
e Alzheimer’s disease,

* Frontotemporal dementia,
* Mild cognitive impairment
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Methods:
Whole genome genotyping

Whole exome sequencing
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External data: GME Variome & TR Variome
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Genetic characterization

1. Rare variant analyses utilizing regions of homozygosity
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(Kars et al., 2021, PNAS)
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SNP zygosity across chromosome 17 with the ROH encompassing MAPT highlighted in green

Homozygous MAPT p.Pro605Leu in FTD case with age at onset 34 years.

: . (Presented at AAIC 2021)
ROH — region of homozygosity



Rare variants in extended ROHs: ARSB
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SNP zygosity across chromosome 5 with the ROH encompassing ARSB highlighted in green

Homozygous ARSB p.Argl152Trp in probable Alzheimer’s disease

Pathogenic for mucopolysaccharidosis, a lysosomal storage disorder (Szpiech et al., 2013; Am J Hum Genet)

ROH — region of homozygosity

(Presented at AAIC 2021)



Copy number variation
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CNVs — copy number variants

Family B

idﬁﬁ%é

Family G

wnar FGF2p”

FERM124377

Qs NOTgp

GBAS : EPHAT SNCA

VP$35 Ci

GAK VATIYPNPLAG HNRNPATPARKI/D)-] <
PSENT - INPPSE

o SERPINIT

HLADRBS .

DTN &5

2

= oRAB39B
< SACMSD
43 FBXO07 NEK1
PRKRA CR1

SNCB

CHCHD10
l, HM C[‘Nf :

Family E

e Ery’ \

& 500000 %ﬁ@
5%

1- Genome-wide scan for
segregation of CNVs

2- CNVs overlapping genes
implicated in neurodegenerative

diseases



Deletions spanning ABCA1

UKBB -Dementia, British

gnomAD-SV -Unknown phenotype (<30yrs), African-American ABCA1
[ — - Cholesterol transporter from the

Guffanti et al., 2013 -MCI and AD*, ADNI ATP-blndlng cassette transporter

Suktitipat et al., 2014 -Infectious disease, Thai » superfamily
oo seion 21N @ recent AD GWAS, rs1800978 in
B H I Bl - B chro Copy loss ABCA1 was identified as the lead
mm Complex copy gain . .
= Duplication SNP in a novel genome-wide

Present study -MCI, Turkish sign ificant locus

(Bellenguez et al., 2022; Nat. Genet.)
Swaminathan et al., 2012 -AD**, NIA-LOAD Family Study and NCRAD
| 1 ] HH fitH S H—H———
107,300,000 107,400,000 107,500,000 107,600,000 107,700,000

*This CNV region encompasses heterozygous deletions reported in 1 MCl patient and 4 AD patients. **This CNV was reported in 3 AD patients.

_ (Dehghani et al., 2021, Human Genomics)
CNV — copy number variant



Gaps and Opportunities

African American or Afro-Caribbean
African unspecified
I East Asian
B European
B Greater Middle Eastern (Middle Eastern, North African or Persian)
. Hispanic or Latin American
. Native American
Il Not Reported
Il other

160.3%

Table | Table of novel SNPs that were initially identified by reaching genome-wide significance in GWAS performed
in understudied populations

Chromosome SNP-effect allele Nearest gene Population Source

3 rs7431992-A CACNA2D3 Caribbean Hispanics Tosto etal.’
5 rs75002042-A FBXL7 Caribbean Hispanics Tosto etal.”
7 rs|12404845-T COBL African American Mez et al®

13 rs16961023-G SLCI0A2 African American Mez et al®

19 rs|15553053-T HMHAI African American Reitz et al.”

Since these associations were reported, there have been no further reports of associations between Alzheimer’s disease and FBXL7, COBL, SLCI0A2 or HMHAI.

e Continuing to establish and grow cohorts from understudied populations
 Utilizing collaborative funding opportunities, community partnerships

* Mitigate health inequities (representation of World populations in genetic studies), to avoid
health disparities (development & implementation of clinical genetic risk assessment)
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