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Genetic Studies in ADRD

Genetic targets are 2X more successful in drug trials
than non-genetic targets (Nelson et al Nature Genetics. 2015).

More than 70 genetic risk loci for AD discovered
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APOE4 exacerbates age-dependent deficits
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Genetic longevity determinants

Loci that affect healthspan, parental lifespan, and
longevity (meta-analysis of GWAS)
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Genetic longevity determinants

Loci that affect healthspan, parental lifespan, and
longevity (meta-analysis of GWAS)
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The most important single risk factor for AD is
aging, the common driver of multiple chronic

diseases and conditions
Timmers, P. Nat Commun 11, 3570 (2020)



Facilitators of the pathogenesis of AD might
Involve processes outside the brain
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APOE4-AD risk for different ancestries

* The APOE €4 allele increases the risk
for AD in nearly all populations, but
the risk differs among ancestries.
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* APOE4/4 carriers in European
ancestry have higher chromatin
accessibility and expression of APOE
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compared to APOE4/4 carriers in
African ancestry (Griswold et al, 2021; ¢ &
Celis et al, 2023).
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compared to APOE4/4 carriers in
African ancestry (Griswold et al, 2021; ¢ &
Celis et al, 2023)

* Difference in AD risk is associated
with the local ancestry region around
APOE (Rajabli et al 2018)



% 1s10423769_A

0Odds Ratio

42,000,000

rs10423769_A Allele Frequency

African Ancestry
European
East Asian

Admixed American

Reduces the AD risk effect of APOE4/4 ~75%

10

rs10423769 @ 'A'allele carriers A 'A'allele non-carriers

APOE genotypes

Rajabli F, et al. PLoS Genet 2022



Protective mechanism?
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Large-scale chromatin reorganization
reactivates placenta-specific genes
0 that drive cellular aging
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extent of interaction between the nuclear lamina and
chromatin at the PSG region
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- Genetic ancestry-aware studies contribute to:
Improved Disease Risk Prediction

Equity in Healthcare

Understanding Disease Mechanisms
Identification of therapeutic avenues: Reducing
APOEA4 in carriers is a therapeutic goal for
Alzheimer’s disease (Vance et al, 2024)

-Our data suggest that naturally evolved
mechanisms of protection for APOE4 AD risk involve
long term chromatin interactions that in turn affect
promoter accessibility and APOE4 expression
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Presenter Notes
Presentation Notes
We performed motif discovery analysis in the region 

And we see that the tandem repeat region contains some MEF2 binding site motifs

And the insertion is adding several other MEF2 binding sites


Structural Variation Determination through LRS
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MEF2D binding motif MEF2 Transcription Factor Family — under investigation

* Role in neuronal survival by controlling the expression of several genes and
| T A miRNAs (Lisek, 2023)
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o » Both in brain development and in mature neurons (Lisek, 2023).
MEF2B binding motif
« MEF2C is an AD GWAS risk locus (Lambert, 2013)

TA  MEF2C has a role in synaptic integrity, plasticity and memory (Udeochu,
ALY < 2022)
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Presenter Notes
Presentation Notes

The MEF2 transcription factor family  has a role in neuron survival 
by controlling the expression of several genes and micro RNAs 
in both brain development and matuuuure neurons

The MEF2C  is an AD GWAS risk locus and plays an important role in synaptic integrity, plasticity and memory in AD.




Look at : PMID��35130621�37095396��The repeat lies within the ASI long RNA. Could it be expressed as an RNA? We need to express the lnRNA in cells and see what it does.
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