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Abstract

MAPT encodes for tau, the constituent of neurofibrillary
tangles, a hallmark of Alzheimer's disease (AD)
neuropathology. Common variation at the MAPT locus
associate with risk for tauopathies, although the evidence for
genetic association with late-onset AD (LOAD) is inconsistent.
This is likely due to insufficient power and/or lack of detailed
iInvestigations of haplotypic variability at this locus. In this
study we investigated associations of MAPT haplotypes with
LOAD risk in a large case-control cohort and with brain
expression levels of MAPT. We genotyped six MAPT
haplotype-tagging SNPs in >5,400 subjects. We measured
MAPT expression levels in the cerebellum and temporal
cortex of ~200 autopsied AD subjects.

MAPT H2 haplotype was significantly associated with
decreased risk of LOAD and decreased brain MAPT
expression. The most common H1 sub-haplotype (H1b) had
nominally significant association with increased risk of LOAD
and a global test for the 19 haplotypes was also significant,
with a number of additional significant or suggestive sub-
haplotypes. Our results strongly suggest that MAPT has
regulatory variants which confer LOAD risk by influencing its
brain expression. These findings require replication in
additional cohorts.

1) Test MAPT sub-haplotype associations with risk of LOAD in
a large case-control series.

2) Test MAPT sub-haplotype associations with MAPT brain
gene expression levels.

Methods |

Subjects: Elderly Caucasian subjects from two clinical case-
control series (JS and RS) were utilized in this study. A third
set of LOAD samples (AUT) included in this study were
selected from the Mayo Clinic, Jacksonville brain bank (Table

Methods Il

Genotyping: Genotypes for three SNPs (rs1467967,
rs242557 and rs8070723) were obtained, for a subset of the
samples, from the Mayo Clinic LOAD GWAS. The remaining
genotypes for these and an additional three SNPs (rs3785883,
rs2471738 and rs7521) were obtained using Applied
Biosystems® Tagman genotyping assays (Table 1).

Transcriptome Measurements: Whole-genome DASL
(24,526 probes, NCBI Ref Seq, Build 36.2). Designed for
partially degraded fresh frozen and FFPE tissues.

Statistical Analysis: AD association: Logistic regression
analysis in PLINK corrected for Age, gender, series and
ApoEe4 dose. Gene Expression Association: Multivariable
linear regression analysis in PLINK, corrected for age at death,
gender, RIN and APOE ¢4 genotype, as previously described

[1].

Results

* Significant association with reduced risk of LOAD was found

for the H1/H2 differentiating SNP, rs8070723, in both the JS
and RS series independently This finding was confirmed in
the combined series (Table 2) where the p-value (7.0E-04)
would maintain significance even after conservative
Bonferonni correction for multiple tests.

Eighteen sub-haplotypes were identified on the H1
background with a frequency of 21%. Of the total 19
haplotypes identified, 3 were nominally significant associated
with risk for LOAD, (Table 3) and a global test for association
was also significant (p = 0.012).

A total of 15 MAPT haplotypes (freq >1%) were identified in
the set of Autopsy LOAD samples included in this analysis,
We identified significant association of the H2 haplotype with
reduced MAPT expression levels (Table 4)
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Figure 1. Location of MAPT, depiction of Refseq mRNA isoforms and SNP
annotation. (A) The position of MAPT on Chromosome 17 is shown with a red

line. The structure of the gene is shown with exons (0 -13) in solid black or striped

boxes and introns in white. Red asterix (*) indicate exons to which DASL probes
bind. (B) Eight mRNA transcripts are shown with grey and black boxes; black
boxes represent coding exons and grey boxes represent un-translated regions.
(C) The relative positions of the six haplotype tagging SNPs genotyped in this

study are shown.
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Table 3. Association of
MAPT haplotypes with
LOAD. Atotal of 19 MAPT
haplotypes (freq = 1%) were
identified in the combined
Mayo LOAD series,
Haplotype nomenclature is
assigned as previously
reported [2]. One haplotype
was identified that was not
reported by Pittman et al,
here it assigned as y*. F =
haplotype frequency, All = Al
subjects, A= LOAD patients,
U = Control subjects, OR =
Odds Ratio, P= p-value.
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Table 4.
Association of
the most
common MAPT
haplotypes
(Freq > 5%)
with MAPT
brain gene
expression.
Haplotype
nomenclature is
assigned as
previously
reported [2].

1). For gene expression measures: RNA was isolated from
Cerebellum (CER) and Temporal Cortex (TCX) brain tissue N
selected from the Mayo Clinic Brain Bank (Dr. Dennis
Dickson). CER: 197 pathologic AD cases. TCX: 198
pathologic AD cases, as described [1].

SNPs: Six MAPT locus haplotype tagging (ht) SNPs were
selected for genotyping; SNP rs8070723 was used as a proxy
for the H1/H2 defining del-In9, the remaining 5 SNPs have
been previously described to tag the majority of intra-H1
variability [2]

Conclusions

% Female Age (SD N % Female Age (SD

77.7 (6.5)| 981 58% 76.5 (7.4)
80.0 (7.8)| 2425  54% 78.3 (5.6)
81.2 (8.6)| na na na

79.3(7.6)|3406  55% 77.8 (6.2)

Table 2. Single SNPs association results for 6 SNPs in the combined dataset
of JS, RS and AUT cases vs. JS and RS controls. A1 = Minor Allele, A =
Affected LOAD patients, U = Control subjects, MAF = Minor Allele Frequency, OR
= Odds Ratio, L95 and U95 = Lower and Upper 95% Confidence intervals, P = p-
value

* To the best of our knowledge, this is the largest study to evaluate MAPT sub-
haplotypes for association with risk of LOAD, to date, and clearly shows a
protective effect from the H2 haplotype and suggestive risk association with
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* The results presented are consistent with the hypothesis that reduced MAPT
expression affords protection from tauopathies such as LOAD; we find
association of the H2 haplotype with reduced risk of LOAD and MAPT gene
expression.

Table 1. Demographic information for series studied. JS =
Jacksonville Series, RS = Rochester Series, AUT = Autopsy AD’s.
N=Number of Subjects, SD-Standard Deviation.
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