Genetic Predictors of Multimodal Brain Tau Pathology in Older Adults
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% Recent genome-wide association studies (GWAS) linking neuropathology

. , e N=555 N=311 N=1.361 Boldface indicates significant Bonferroni-corrected p-values (P.Corrected<0.05). SNP: single nucleotide
measured in vivo by positron emission tomography (PET) and at autopsy offer ’ polymorphism; CSF: cerebrospinal fluid; p-Tau: phosphorylated tau; t-Tau: total tau; SE: standard error; P:
an exciting roadmap to combine tau definitions across modalities to increase p-value; P.Corrected: Bonferroni-corrected p-value.
GWAS sample size (Maass et al.; Scholl et al.; Pascoal et al.; Therriault et al.). ! ! ! Table 5. GTEx eQTL Associations in Brain Tissues
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» Data from eight cohorts of aging and AD were included: the Anti-Amyloid Treatment

in Asymptomatic Alzheimer’s (A4) study; the Adult Changes in Thought study : : . :
(ACT); the Alzheimer’s Disease Neuroimaging Initiative (ADNI); the Knight Results Table 6. AGORA Differential Gene Expression in the AD Brain
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Coordinating Center (NACC); the National Institute of Aging Alzheimer’s Disease Table 2. Genetic Loci With A Significant Genome-Wide Effect on Tauopathy BIN1 IFG, PHG, STG <0.03
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Boldface indicates significant p-values (P<0.05). SNP: single nucleotide polymorphism; P: p-value.
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Prevention (WRAP) study. Boldface indicates significant genome-wide effect (P < 5.0x108). CHR=chromosome; BP=base pair position; A1=minor allele; A2=other allele; MAF=minor allele frequency Boldface indicates significant p-values (P<0.05). P: p-value; IFG: inferior frontal gyrus; PHG: |
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Nautopsy=7+218; mean age at death [autopsy]=83.7; mean age at scan [tau Figure 2. Chromosome 2 Locus Association With Figure 3. Chromosome 14 Locus Association With
PET]=73.23) (Table 1). Tauopathy Tauopathy Results Summary

¢ Binarized tau status (negative/positive) was determined based on either medial A. rs6733839 A. rs7156885 ¢ Our multimodal Tau GWAS meta-analysis identified two genome-wide
temporal lobe composite of in vivo tau PET imaging (Figure 1A) or BRAAK=III at — : significant loci on chromosome 2 (previously known AD risk locus) and
autopsy (Figure 1B). . o o . AT chromosome 14 (novel) associated with tauopathy:

s GWAS was performed across cohorts per modality (per tracer in tau PET analyses) . : %Ei o i rs7156885 %Ei 50 «» The chromosome 2 locus (index SNP: rs6733839) near BIN1, a previously
and then meta-analyzed across modalities. Covariates included: age, sex, and the LI | known AD risk locus (Figure 2) demonstrates significant eQTL associations in
first five genetic principal components. 7 o =3 GTEx brain tissues with BINT and LOC105373604 (Table 5). In the brain, BIN1

s Follow-up single nucleus RNA sequencing analyses were performed in ROS/MAP g . § 3 i is upregulated in AD individuals, and LOC105373604 is downregulated in AD
using linear regression models testing for gene associations with AD pathologies i E = individuals [AGORA] (Table 6).
for candidate genes identified through GWAS analyses. Covariates included: age = ) < The chromosome 14 locus (index SNP: rs7156885) near SLC24A4/RIN3
at death, sex, postmortem interval (PMI), and interval between last visit and death. (Figure 3) demonstrates significant eQTL associations in GTEXx brain tissues
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» Follow-up analyses were performed using linear regression models with an ordinal
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with RIN3 (Table 5). In the brain, SLC24A4 and RIN3 are upregulated in AD
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tau definition (defined by either Braak staging in the autopsy datasets or an Loctorgzesze~ BN, —oprei  —maie  PRoo- s < pursr o individuals [AGORA] (Table 6).
individual’s highest Braak stage in tau PET imaging) for significant genome-wide | [ [ i o S . l \ | <% SLC24A4 has been linked to AD risk in previous studies (Lambert et al.;
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principal components. Karlsson et al.). Interestingly, previous studies have suggested RIN3
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“ Genome-wide significant variants were queried in the GTEx database for to interact with BINT (Kahijo et al.; Shen et al.; Maaser-Hecker et al.).
expression quantitative trait loci (eQTL), and candidate genes were queried in the — 10.0 - < Our ROS/MAP single-nucleus RNAseq analysis revealed that
AD Knowledge Portal (AGORA) for differential expression in the AD brain. upregulated RIN3 expression in both excitatory and inhibitory neurons is
Table 1. Participant Characteristics ) 75 . significantly associated with lower tau tangle burden (Figures 4A&4B).
| TauPET Imaging (N=1,982 L E % In follow-up analyses of our genome-wide significant loci using an ordinal
& o 3 = definition of tau, both chromosome 2 and 14 signals remained significant, with
. Males 860 (43.39) 3,461 (47.95) - - : the chromosome 14 signal slightly attenuated (Table 3).
. Females 1,122 (56.61) L ] N . . [ - U S VU . | . P N S % In replication analyses of our genome-wide significant loci in CSF t-tau and p-
gean ad el? ' i} death, yrs (SD 7%'52‘2’3(2';2) 83'6?\15'1\0'79) 0.0- 0.0- tau, only the chromosome 14 locus in CSF t-tau remained significant (Table 4).
; -0.05 0.00 0.05 -0.05 0.00 0.05
Log, fold change ( PHF tau tangle density ) Log, fold change ( PHF tau tangle density ) . o . ConCIUSIonS . .
1,362 (68.72) 1,672 (23.16) ol 16539 denee total = 16150 genes % In this study, our findings identified the established index variant rs6733839 at
620 (31.28) 5,546 (76.84) - the BIN1 locus associated with tauopathy. We also identified a novel association
_ o _ _ o between the chromosome 14 locus (SLC24A4/RIN3) and tauopathy.
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