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Introduction

* Alzheimer’s disease (AD) and migraine are common neurological disorders with overlapping inflammatory, AD Controls Migraine Controls i = . 1
vascular, and neurobiological features. Sbdd #6ad o000 Global (LDSC) and local = Positive correlation Seee e .

* AD is characterised by pathological processes that include extracellular amyloid plague deposition, 'm'l"n"n‘ M"H"m’m | U\ (LAVA) genetic correlation = Negative correlation oo ° Yoy
intracellular neurofibrillary tangle accumulation, neuroinflammation, synaptic dysfunction, and L J G ] L Pouiiveconsiation:  Negatyweomsiation. )
progressive cognitive decline. I I l 3 &

* Similarly, migraine involves complex neurovascular mechanisms, including trigeminovascular activation, GWAS GWAS Causal relationship R /.\4

cortical hyperexcitability, and increasing evidence of neuroimmune signalling (Biscetti et al., 2023).

* Epidemiological studies suggest a possible association between migraine and later-life cognitive decline or
dementia risk (Kim et al., 2023; Lee et al., 2021; Islamoska et al., 2020), while meta-analyses have reported
elevated dementia risk among individuals with a history of migraine, with some evidence of stronger SNPs ?SSOCiatEd Beioovcitmandehaed
associations for migraine with aura (Wang et al., 2022; Jiang et al., 2022; Zhu et al., 2025). with AD gene azalysis

* Despite these observations, it remains unclear whether the genetic and molecular overlap between AD and \ / (MAGMA genes)
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migraine reflects shared heritability, causal links, or convergent neurovascular and neurodegenerative i3 \ J
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* Understanding this overlap may reveal convergent biological pathways and identify genes relevant to AD bt AD and Miarai Functional en.rlchment P , o o\ o
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pathogenesis, risk stratification, and therapeutic discovery. L o O i
* Integrative genetic analyses using complementary analytical and computational approaches can therefore 1= ( Clinically validated genes in ADOPIC data )
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help clarify the shared genetic architecture between AD and migraine and provide insight into their ; ; i i ; e ZTTS A
ovelila iny biolosical megchanisms & P & e Global and local genetic correlation Phenotypic corroboration = Additive linear regression » g o ; I
PPIN bio 0glea Mechanisms. | S o | * Causal effect analysis in ADOPIC data = Manhattan plot 8 ol i
* Accordingly, this study investigated the genetic relationship between AD and migraine using integrative e Gene overlap and shared genes analysis . |
genomic approaches to identify shared loci, potential causal effects, overlapping genes, enriched e Functionalenrichment analysis A 2 LT et
; : : : : : : - Integrative workflow for assessing shared genetic and phenotypic links between Alzheimer’s disease and migraine. The analysis combined global and local
bIOlOglcal pathways, and candidate ta rgets for functional validation. 2 PhenOtyplc corroboration in ADOPIC data genetic correlation, bidirectional Mendelian randomisation, MAGMA-based gene overlap analysis, functional enrichment, and ADOPIC phenotypic corroboration to

identify shared loci, pathways, and clinically relevant genes linking AD and migraine.

Results
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[A] Bivariate LDSC analyses using an unconstrained genetic covariance intercept showed a Gene [D] Bubble plot of genes shared between Alzheimer’s disease and migraine, illustrating associations between variants within these genes and AD
significant positive genetic correlation between the Jansen et al. AD GWAS and FinnGen migraine. [C] Fisher’'s combined P-value (FCP) genome-wide significant (GWS) genes shared between AD and migraine, arranged in chromosomal order and endophenotypes in the Alzheimer’s Dementia Onset and Progression in International Cohorts (ADOPIC) study. Bubble colour denotes the AD
(**) indicates Bonferroni significance; (*) indicates nominal significance. indexed by serial number. endophenotype, whereas bubble size reflects the burden of SNPs within each gene region associated with that endophenotype at P<0.05.

Conclusions and Future Directions

= AD and migraine share significant global and local genetic architecture without evidence of direct causality.

= Convergentimmune- and inflammation-related pathways provide biological insights into their co-occurrence, suggesting possible shared mechanisms and implications linking biomarkers/therapeutics more cautiously to the pathway findings.

= Phenotypic corroboration provides clinically relevant phenotypic associations between variants within shared genes and AD endophenotypes.

Future Direction: Functional validation of the shared genes identified between AD and migraine is recommended using experimental and single-cell approaches to confirm their mechanistic roles and clarify their cell-type-specific contributions to disease biology.
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