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A B S T R A C T

Essential tremor (ET) is a prevalent neurological disorder of unknown etiology characterized by the

presence of an action tremor that occurs during voluntary motion and affects primarily the upper limbs.

The worldwide prevalence of the disease in the general population is 0.9%, increasing to 4.6% in

individuals �65 years old. Standard pharmaceutical treatments are only moderately effective, reducing

tremor amplitudes in �50% of patients, a phenomenon partly explained by the fact that the diagnosis of

ET is based solely on clinical findings rather than biological markers. Furthermore, the pathophysiologi-

cal origin of ET remains controversial, leading to heated debates as to whether it should be considered a

neurodegenerative disorder or as a dynamic oscillatory disturbances of neurologic origin. Progress has

been made in the understanding of its etiology as it is now accepted that genetic components must at

least explain the familial cases of ET, and the evidence implicating the olivocerebellar and cerebello-

thalamo-cortical pathways is strong. However, a strong disconnection between human genetics,

pathophysiological, and mouse genetics studies exists in the field of ET, with little use of all the

knowledge gathered from the different research disciplines. This review highlights our current

knowledge on ET from both a human population and mouse genetics perspective hoping to reconcile

evidence from both fields and leading to novel clues guiding future studies. We argue that better

communication between researchers of different fields is warranted to define the biological origin of ET

in the hope of leading to the development of better treatments.
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1. Background on essential tremor

Essential tremor (ET) is a prevalent neurological disorder of
unknown etiology that was first described by Pietro Burresi in
1874 (Louis et al., 2008). The disease is characterized by the
presence of an action tremor that occurs during voluntary motion

and affects primarily the upper limbs (Deuschl et al., 1998).
Although non-life threatening, ET can be the cause of social
embarrassment as well as functional impairments. The worldwide
prevalence of the disease in the general population is 0.9%,
increasing to 4.6% in individuals �65 years old (Louis and Ferreira,
2010). A review of the literature shows an exponential increase in
PubMed entries related to ET over the second half of the 20th
century, with 1309 entries for the 2001–2010 period (Fig. 1A).
Looking at the recent yearly number of PubMed entries, this trend
is clearly continuing (Fig. 1B). These results demonstrate an
increasing interest for ET and the desire of the medical and
scientific community to better understand its pathology. It has
long been known that genetic factors are important for ET, with
four loci identified: three using linkage studies – hereditary
essential tremor 1 (ETM1) [OMIM 190300], ETM2 [OMIM 602134],
ETM3 [OMIM 611456], – and a fourth locus identified using exome
sequencing, ETM4 [OMIM 614782]. However, to date, no causative
mutations in a gene have been reproducibly reported in ET.
Standard pharmaceutical treatments are only moderately effec-
tive, reducing tremor amplitudes in �50% of patients (Chen and
Swope, 2003), a phenomenon partly explained by the fact that the
diagnosis of ET is based solely on clinical findings rather than
biological markers. The disease is thought to be highly heteroge-
neous, which partly explain the low efficacy of the current
treatments. Furthermore, the pathophysiological origin of ET
remains controversial, leading to heated debates as to whether it
should be considered a neurodegenerative disorder or occurs as
dynamic oscillatory disturbances of neurologic origin (Deuschl and
Elble, 2009). This reality highlights a need for additional research
to be conducted in order to improve our understanding of this
complex disorder with the objective of developing better treat-
ments. Novel drugs discovery for effective ET treatment will
require a better understanding of its cause (Blair et al., 2008; Deng
et al., 2005; Higgins et al., 2005; Jeanneteau et al., 2006; Merner
et al., 2012; Parmalee et al., 2013). Future research should continue
to focus on both human population and pathophysiology studies,
but should also include development of novel appropriate animal
models for ET. This review highlights our current knowledge on ET
from both a human population and mouse genetics perspective
hoping to reconcile evidence from both fields and leading to novel
clues guiding future studies.

2. Essential tremor: the disease

ET is the second most prevalent adult-onset movement disorder
after restless legs syndrome, and one of the most prevalent
neurological disorders (Louis and Ferreira, 2010; Nomura et al.,
2008; Tison et al., 2005). To date, no clear physiological or
biological markers exist that are specific to ET, so the diagnosis is
based only on clinical observations. Typically the diagnosis of ET is
based on criteria established by one of three different organiza-
tions; the Tremor Investigation Group (TRIG), the Movement

Fig. 1. Scientific interest in essential tremor has progressively increased over the past

decades. (A) Interrogation of the PubMed literature database (http://

www.ncbi.nlm.nih.gov/pubmed) revealed an exponential growing body of

literature in essential tremor from 1940 to 2010. (B) Similarly, the growing body

of literature in essential tremor progressively increased over the past decade (2000–

2013). Search terms for Essential Tremor were interrogated in ‘‘all fields’’ per year.
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