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AB STRACT Genome-Wide Association with Cognitive Decline Trajectories
3,201 ADSP European-ancestry subjects - 27,381 observations - GC-corrected LRT
Building on a targeted analysis of 62 Bellenguez 2022 AD candidate loci that o mary
identified domain-specific cognitive trajectory effects, we extend this framework ADOE} 3
to genome-wide discovery across all 22 autosomes (~7M variants) in 3,201 :
ADSP European-ancestry subjects, identifying 232 independent loci that modify e ;
cognitive decline trajectories across memory, executive function, and language E
domains.
OBJECTIVE = | | | | N s ]| - . I e | g . s e W B i
Most analyses of cognitive measures over time use linear assumptions which may
not fully characterize variation in disease trajectory. In this analysis, we applied | R
hierarchical mixed-effects spline models across ~7M genetic variants to identify | :
common variants that modify cognitive decline trajectories across memory, :
executive function, and language, with LD-based independent locus identification el :
across the full genome. We specifically wanted to identify models undetectable 3 !
with linear modeling approaches. g | :
METHODS CTE -
e 3,201 ADSP European-ancestry subjects; 27,381 observations; memory, ol W0 ., . »WETe .y -‘?’i‘ e . SRR o TS . e B . R -S fEE
executive function, language
e Hierarchical LME: SNPxage interaction via natural splines (df=2-5, delta-SABIC b/ —
selected); ML estimation
e Additive model; dominant fallback; LRT p-value for interaction term o
e GW significance p<5x107° GC correction for within-subject LRT inflation ;
(A\=2.4-3.1 > 1.2-1.3) ol :
® Trajectories reconstructed from spline coefficients at ADSP cohort knot g
positions a2
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Ava it Chromo;omc 1'1 s : " o
- RORZ (Chrootgd1ase) RESULTS AND EVALUATION
s anguage aomain on-carrier n= arrier n=
1932.1 oe10 @ 15 A toncarmion ® Genome-wide discovery across 3,201 EUR-ancestry subjects, 27,381 observations: 232 GW-significant
Lreie et @ = Bloanianbilea independent loci (p<5><1.O'S, r2<0.1.) across all 22 autosomes S |
® Language most polygenic (127 loci), followed by executive function (74) and memory (31); 16 loci significant in
Se12 @ e MO >2 domains
2 el ® .- " cN e APOE region dominates top signals across all three domains (mem p=1.7x107°, lan p=2x107*, exf p=4x10~*)
F % CN/MCI ® Top novel loci: LINGO2 (exf, p=3.7x107*%), ROR2 (lan, p=1.8x107"%), DTNA (lan, p=1.4x10"""), LRRTM4 (mem,
5 GALNT15 | @ ren > 0.5 -11 -10
= p=4.5x10"""), NAV2 (mem, p=3.8x10""")
[ NPT — § e ® /5% of genome-wide significant loci are not significant when evaluated with linear models.
CRTAP @ o :-:é 00 CONCLUSIONS
o Y @ > ® Genome-wide hierarchical spline modeling identifies 232 independent loci modifying cognitive decline
m RoR2: r2e13 @——— 55 1.4y.§‘(5’N§/MCn trajectories — a largely distinct architecture from standard AD onset/risk GWAS
T cecon o1t @ o ® Language is the most genetically polygenic domain (127 loci); novel loci implicate synaptic adhesion (LRRTM4),
oA bte11 @ p=182¢10-" | MAF=0099 | AAUC= 1.6 scoreyr axon guidance (ROR2), myelination (LINGO2), and cytoskeletal biology (DTNA, NAV2)
e s — - - | | | | | | ® ROR2 G-carriers show 1.4-year delay in language MCI threshold crossing (p=1.8x107*°, AAUC=+1.66 score-yr)
senensdieecte > > S s » > ” — illustrating the clinical interpretability of trajectory-based discovery
Pomain —+- Memary -+~ Becute function <~ Langusge ~logio(p) @ 10 @ 12 @) 15 ® Effect directions balanced across domains; 16 loci significant in 22 domains suggest shared cross-domain

regulatory mechanisms
® Limitation: Common variant focus (MAF>1%); low-frequency trajectory-modifying variants (TREML2) require
targeted or multi-ancestry approaches
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(Left) Top hon-APOE independent loci from genome-wide hierarchical spline GWAS (3,201 ADSP EUR subjects); top 5 per domain, LD-clumped (r?<0.1, 1000kb); dot
size proportional to —log.o(p); positive effect = protective. (Right) Cognitive trajectory of ROR2 (Chr9:91,881,334, language domain): G-allele carriers (n=289) show
1.4-year delay in CN/MCI threshold crossing relative to non-carriers,(n=2,949); AAUC = +1.66 score-yr (p=1.82x107*°, MAF=0.099).
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