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APP and PSENs in Alzheimer’s disease

PSEN1/2



Identifying understudied populations in AD genetics

(Dehghani et al., 2021; Brain)

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



Growing consanguineous Turkish dementia cohort
>400 families

Diagnoses including: 
• Alzheimer’s disease,
• Frontotemporal dementia, 
• Mild cognitive impairment

Methods:
Whole genome genotyping

Whole exome sequencing 

google.com/maps



External data: GME Variome & TR Variome



Genetic characterization

1. Rare variant analyses utilizing regions of homozygosity
2. Copy number variant analyses
1. Rare variant analyses utilizing regions of homozygosity
2. Copy number variant analyses

(Kars et al., 2021; PNAS)

Turkish (and Luhya in Webuye, 
Kenya) populations have a higher 
number of singletons compared 
to other 1K genomes populations

(> 1606 Kb)



Rare variants in extended ROHs: MAPT

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

SNP zygosity across chromosome 5 with the ROH encompassing ARSB highlighted in green

Homozygous ARSB p.Arg152Trp in probable Alzheimer’s disease 

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

(Presented at AAIC 2021)ROH – region of homozygosity



Copy number variation 

1- Genome-wide scan for 
segregation of CNVs 

2- CNVs overlapping genes 
implicated in neurodegenerative 
diseases 

CNVs – copy number variants



Deletions spanning ABCA1

ABCA1
Æ Cholesterol transporter from the 

ATP-binding cassette transporter 
superfamily

Æ In a recent AD GWAS, rs1800978 in 
ABCA1 was identified as the lead 
SNP in a novel genome-wide 
significant locus 
(Bellenguez et al., 2022; Nat. Genet.)

*This CNV region encompasses heterozygous deletions reported in 1 MCI 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

• 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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