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Abstract

Background—Two recent studies investigated the association of the MAPT H1 haplotype, a
known risk factor for neurodegenerative disease including progressive supranuclear palsy and
Parkinson’s disease (PD), with essential tremor (ET).

Methods—To confirm this association in a different population we analyzed the distribution of
allele and genotype frequencies for the MAPT H1/H2 tagging SNP rs1052553 in ET cases and
controls enrolled in a clinical-epidemiological study of ET at Columbia University.

Results—Overall, no association was observed between ET and the MAPT H1 haplotype. We
also restricted the analysis to clinical subtypes including early-onset (<40 years of age), Ashkenazi
Jewish ancestry, white non-Ashkenazi, or ET cases with a “‘definite’ or ‘probable/possible’
diagnosis; none of these stratified analyses showed evidence of association with ET. We also
performed a meta-analysis of the H1/H2 tagging SNP rs1052553 in published datasets and the H1
haplotype with risk for ET in the current study and did not find evidence for association.

Conclusions—The inconsistent reports of association of MAPT H1 in three emerging studies
(our own and two published studies) may reflect sampling issues and/or clinical heterogeneity in
these populations.
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Introduction

Methods

Essential tremor (ET) is one of the most common movement disorders, with prevalence
estimated at 4.6% for individuals age 65 years and older and as high as 20% or more among
persons in their 90s and older [1]. Family studies and twin studies have provided strong
evidence for a genetic contribution to ET [2,3]. A number of variants in the MAPT gene
have been linked with FTD and an increased risk of PSP, PD, and in some studies, with AD,
as well as ET more recently [4]. While one study suggests that the MAPT H1 haplotype is
associated with increased risk for ET in a North American population [5], a study in Spain
did not find evidence for an association between a familial ET and MAPT H1 haplotype [6].
In this study, we evaluated an association between the MAPT H1 haplotype and ET. First,
we analyzed the distribution of allele and genotype frequencies for the MAPT H1/H2
tagging SNP ‘rs1052553” in ET cases and controls. Second, we performed a meta-analysis
of one H1/H2 tagging SNP, rs1052553, with available data in published datasets and the
current study with risk for ET.

Study Cohort

A description of the study cohort is provided in Clark et al (2010) [7]. ET cases (n=249) and
controls (n=237) were enrolled in a clinical-epidemiological study at the Neurological
Institute, Columbia University, New York (2000-2007). All participants underwent a
demographic and medical history questionnaire, family history questionnaire (any first- or
second-degree relative with nonspecific tremor, ET or PD), and a videotaped neurological
examination. Using published research criteria a diagnosis of ET for possible, probable, or
definite ET was confirmed (E.D.L.). The clinical characteristics and demographics of
genotyped cases and controls is summarized in Table S1

For the current analyses, genotypes for rs1052553 were available for 249 non-Hispanic
white cases and 237 non-Hispanic white controls (total N=486).

The study was approved by the CUMC Institutional Review Board. All participants
provided signed informed consent.

SNP Genotyping

All genotyping was performed in duplicate and blinded to case control status.

Genotyping for SNP rs1052553 was performed by Tagman allelic discrimination assay (Life
Technologies, Carlsbad, California, USA) (‘C_7563736_10’, catalog number 4351376). All
samples genotyped successfully by Tagman allelic discrimination and were 100%
concordant with H1/H2 haplotype calls recorded by Sequenom genotyping for SNP
rs62063857.

Statistical Analysis

The SNP was tested for deviation from Hardy-Weinberg equilibrium (HWE) in PLINK [8].
No deviations from HWE were observed. Association analysis was carried out in PLINK
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using chi-squared analysis to assess genotypic and allelic associations. Odds ratios (ORS)
and 95% confidence intervals (Cls) were calculated in PLINK. Meta-analysis was
performed for rs1052553 using METAL [9]. In a secondary analysis we also performed a
meta analysis using a random and fixed effects model using the program Comprehensive
Meta-analysis (CMA) [10]. Power calculations were performed using G* power version
3.1.7 [11].

MAPT H1 Association and ET

Overall, we did not observe an association of the MAPT H1 haplotype and ET by
genotyping the MAPT H1 /H2 tagging SNP rs1052553 (Table 1). We also restricted the
analysis to clinical subtypes; although the analysis in white non-AJ cases and controls
showed a trend towards association (p=0.07) none of the stratified analyses showed evidence
of association of the H1 haplotype with risk of ET.

Meta-analysis of MAPT H1/H2 Tagging SNP and Risk of ET—We performed a
combined analysis including data for the MAPT H1/H2 tagging SNP rs1052553 from the
current study and two published studies; when examined together we found no evidence for
association of the ‘A’ (H1 haplotype) allele with ET (p=0.75; OR=1.03, 95% CI: 0.88-1.20)
nor in secondary analyses when we removed samples with AJ ancestry (p=0.07; OR=0.72,
95% ClI: 0.50-1.03). We also performed meta analysis in METAL,; we again failed to find
evidence for association of the MAPT H1 haplotype in our study and published studies
(p=0.849 in METAL) (Table 2). In a secondary analysis, using the program CMA we
performed meta analysis for rs1052553 using a fixed and random effect model for two
datasets and the current study removing controls with a family history of ET or PD and
samples with AJ ancestry and again found no evidence for association of the MAPT H1
haplotype (Table S2).

Discussion

We performed an analysis of the MAPT H1 haplotype in a case-control study of ET at
Columbia University. Our results suggest that the MAPT H1 haplotype is not a risk factor
for ET in a Caucasian sample from North America. We also restricted the analysis to clinical
subtypes including early-onset (<40 years of age), AJ ancestry, white non Ashkenazi, or ET
cases with a “definite’ or “probable/possible’ diagnosis; although the analysis in white non-
AJ cases and controls showed a trend towards association (p=0.07) the MAPT H1 haplotype
was not significantly associated with ET in any of these stratified analyses. A meta-analysis
and secondary meta-analysis including a fixed and random effect model, which included our
data and two published datasets, also did not provide evidence for association.

We calculated the statistical power for sample sizes in this study, published data [5,6]) and
using pooled data from all three studies based on the allele frequencies and the odds ratio
reported in the study from Vilarino-Guell et al. [5]. Our study had similar power to the
published study from Garcia Martin et al. [6]. Pooling of data from all three studies shows
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that the analysis was adequately powered and the respective values with p=0.05 for one-
tailed and two-tailed associations were 98% and 96%.

The inconsistent reports of association of MAPT H1 in three emerging studies (our own and
two published studies [5,6]) may reflect sampling issues or clinical heterogeneity in these
populations. We note the small sample size in the current study; however meta-analysis with
published data [5,6] with a combined sample size of 788 ET cases and 934 controls also
does not support association. Further association studies of MAPT in ET populations are
warranted.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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