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Background: Familial adult myoclonic epilepsy (FAME)
is an autosomal dominant syndrome characterized by a
core triad of cortical tremor, multifocal myoclonus, and
generalized tonic-clonic seizures.

Objectives: To expand the phenotypic spectrum of
FAME, to highlight diagnostic pointers to this under-
recognized disorder, and to refine the FAME2 genetic
locus.

Design: Observational family study.

Setting: The study was coordinated in a tertiary aca-
demic hospital, with data acquired in diverse primary,
secondary, and tertiary care settings.

Participants: Consenting members of a single large
family.

Results: A 6-generation FAME kindred of European de-
scent was ascertained in New Zealand and Australia. Af-

fected family members (N=55) had fine hand tremor, with
onset typically in adolescence (median age, 15 years; age
range, 4-60 years). Proximal myoclonus was present in 44
of 55 (80%), arising later than hand tremor (median age,
17 years; age range, 5-60 years). Generalized tonic-
clonic seizures occurred in 8 of 55 (15%), with a me-
dian age at onset of 43.5 years (age range, 18-76 years).
Neurophysiological testing confirmed features of corti-
cal reflex myoclonus. Genetic mapping narrows the
FAME2 (OMIM 607876) locus on chromosome 2 to a
13.3-megabase interval, harboring 99 known protein-
coding genes.

Conclusions: The most common FAME phenotype in
this large family is mild postural hand tremor resem-
bling essential tremor, combined with subtle proximal
myoclonus. Generalized tonic-clonic seizures are un-
common and occur around sleep onset following severe
generalized myoclonus.
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F AMILIAL ADULT MYOCLONIC

epilepsy (FAME) is an auto-
somal dominant syndrome
characterized by a core triad
of cortical tremor, multifo-

cal myoclonus, and generalized tonic-
clonic seizures (GTCS). Cortical tremor is
a jerky postural and action tremor of the
hands, usually with adolescent or adult on-
set, accompanied by neurophysiological fea-
tures of cortical reflex myoclonus.1,2 Pho-
tosensitivity is common. FAME is typically
slowly progressive and is usually nondis-
abling.

Some families with cortical tremor, my-
oclonus, and GTCS have additional clini-
cal features, including cognitive impair-
ment,3-5 partial seizures,4 migraine,6 and
night blindness.7 Different investigations
with varying emphases have led to mul-

tiple syndromic labels for comparable clini-
cal conditions.8,9

In 1999, linkage to chromosome 8
(8q23.3-8q24.11 [FAME1 locus]) was dem-
onstrated in Japanese families with
FAME.10,11 European families with similar
phenotypes were subsequently de-
scribed.3-5,12-18 In 2001, Guerrini and col-
leagues4 demonstrated linkage to a second
locus in the pericentromeric region of chro-
mosome 2 (2p11.1-2q12.2 [FAME2 lo-
cus]) in an Italian family. Overlapping link-
age intervals were defined, and allelism was
inferred in subsequent studies12,16,19,20 of
other European families. Evidence of fur-
ther genetic heterogeneity comes from 2 Eu-
ropean families13,15 and a Chinese family,21

which do not map to either locus. Linkage
to chromosome 5p15 has recently been
demonstrated in one of these families.22

Herein, we report clinical, neurophysi-
ological, and molecular genetic data from
a large family of European descent with
FAME living in New Zealand and Austra-
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lia. These data allow refinement of the clinical spectrum
and the FAME2 locus.

METHODS

CLINICAL DATA COLLECTION

Two distantly related consultands were referred simultane-
ously. This enabled ascertainment of a 6-generation pedigree,
comprising 390 individuals (Figure 1).

Family members for whom any tremor, myoclonus, or sei-
zure symptoms were reported personally, or by close rela-
tives, were viewed as potentially affected. For such individu-
als, a validated epilepsy questionnaire23 and a systematic tremor
and myoclonus questionnaire were administered. Forty-five af-
fected individuals were examined by one of us (D.E.C., L.G.S.,
J.W.D., or I.E.S.). Clinical data are also presented for 10 fam-
ily members who were geographically inaccessible but whose
characteristic description by telephone of tremor, myoclonus,
or seizures demonstrated their affected status. A few individu-
als, particularly adolescents and young adults, had very mild
hand tremor, not definitely outside the physiological range, and
their disease status was coded as uncertain (gray symbols in
Figure 1). Their clinical data and those of all deceased indi-
viduals were excluded.

Source medical records and investigation results, includ-
ing neuroimaging, were reviewed wherever possible, and blood
or saliva samples were collected for DNA extraction. Partners
and parents were routinely interviewed to obtain eyewitness
histories and to help exclude phenocopies due to bilineal in-
heritance of tremor, myoclonus, or seizures.

Written informed consent was obtained from all participants
or from their guardians in the case of minors. The study was ap-
provedby theHumanResearchEthicsCommitteeofAustinHealth,
Heidelberg, Victoria, Australia, and the multicenter New Zea-
land Medical Research Ethics Committee, Wellington.

ELECTROPHYSIOLOGICAL STUDIES

Electroencephalogram (EEG), multichannel electromyogram
(EMG), EEG-EMG back averaging, and somatosensory evoked
potentials were recorded using standard techniques. The pro-
tocol is given in the eAppendix (http://www.archneurol
.com).

LINKAGE ANALYSIS

Linkage analysis was performed among 45 affected individu-
als. We initially selected 11 affected individuals from multiple
branches of the pedigree to allow adequately powered testing
of known FAME loci or identification of a novel locus. Single-
nucleotide polymorphism (SNP) genotyping was performed
using an SNP platform (Affymetrix 250K). Linkage data files
were prepared using LINKDATAGEN24 by selecting a set of
highly polymorphic SNPs in linkage equilibrium. Data analy-
sis was performed under a fully penetrant, rare autosomal domi-
nant disorder model (disease allele [a] frequency of 0.0001, pen-
etrances [affected | aa or Aa] of 0.999, and phenocopy rate
[affected | AA] of 0.001). Exact parametric multipoint linkage
analysis and haplotype inference were performed using an avail-
able program (MERLIN; http://www.sph.umich.edu/csg/abecasis
/Merlin25) on subsets of the pedigree. Approximate parametric
linkage analysis was performed using another program
(MORGAN; http://www.stat.washington.edu/thompson/Genepi
/MORGAN/Morgan.shtml26,27) on the complete pedigree of 11
genotyped affected individuals. Haplotypes were examined

graphically using another available program (HaploPainter; http:
//haplopainter.sourceforge.net28). Subsequent fine mapping was
performed among 45 affected individuals genotyped for mul-
tiple microsatellite markers spanning the linkage region (Af-
fymetrix).

RESULTS

The family (Figure 1) descended from an affected Aus-
trian ancestor who emigrated to New Zealand in the mid-
19th century. Segregation was consistent with autoso-
mal dominant inheritance. There were no instances of
affected offspring from unaffected parents, suggesting
100% penetrance in this family. Detailed clinical infor-
mation was available for 55 affected individuals (29 male
and 26 female). Age range at the time of study was 13 to
90 years (median age, 49.5 years).

FAME PHENOTYPE

Tremor

The median age at tremor onset was 15 years (age range,
4-60 years). Tremor was present in all affected individu-
als and had mixed components. All individuals had a fine
rhythmic, although slightly irregular, finger and hand
tremor (individuals IV59, V24, V12, and V46 [video]). In ad-
dition, many had more prominent low-amplitude jerks
of fingers or wrists admixed with the fine tremor (eg, in-
dividuals IV30, V118, IV8, and V27 [video]). Tremor was ex-
acerbated by action and fixed postures and was reduced
or absent at rest. Tremor always affected the hands and
was usually symmetrical (in 51 of 55 [93%]). Other body
parts were variably involved, with fine semirhythmic
movements and with higher-amplitude jerks (discussed
more in the “Myoclonus” subsection). Tremulous move-
ments were particularly evident in the eyelids (individu-
als IV47, IV49, and III24 [video]), perioral region, neck, and
leg muscles. The mixture of tremor and jerking some-
times resembled shivering.

Myoclonus

Multifocal proximal predominant myoclonus was pres-
ent in 44 of 55 individuals (80%). Onset was later than
for tremor (median age, 17 years; age range, 5-60 years)
(Figure 2). The most frequently and severely affected
body part was the proximal upper limbs (video). Myoc-
lonus could be accentuated during examination by ma-
neuvers, including closing the eyes (exacerbating eyelid
tremor and widespread multifocal myoclonus) and stand-
ing on tiptoes. Family members were often unaware of
having widespread tremulous movements and myoclo-
nus, despite their prominence on examination.

Myoclonus varied in severity from asymptomatic fo-
cal jerks to generalized myoclonus causing drop at-
tacks; 19 of 55 individuals (35%) reported photic induc-
tion of myoclonus. Tactile stimuli evoked myoclonus in
14 of 45 individuals (31%) examined. Six individuals ex-
perienced myoclonus causing falls, often with momen-
tary impairment of awareness; all 6 reported photic or
pattern sensitivity precipitating their drop attacks.
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Figure 1. Pedigree of family with familial adult myoclonic epilepsy. Black quadrant indicates affected with tremor or finger myoclonus; blue quadrant, affected with
proximal myoclonic jerks; red half filled, affected with focal seizures or generalized tonic-clonic seizures and gray, clinical affected status is uncertain. The 2
consultands (referred independently) are marked with arrows. A square represents a male individual; a circle, a female individual; and a diamond, an individual
whose sex is unknown. Multiple individuals are indicated by a number inside the shape. A slash mark indicates a deceased individual.
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Multiple factors were reported to exacerbate tremor
and myoclonus, the most common being stress (in 33 of
55 [60%]) and sleep deprivation (in 27 of 55 [49%]). Fine
tasks, such as performing needlework or using a screw-
driver, were frequently associated with worse symp-
toms. Hunger worsened tremor or myoclonus in 20 of
55 individuals (36%). Improvement was reported at the
time of alcohol ingestion in 18 of 55 individuals (33%),
with worsening of tremor and myoclonus consistently
described the day after alcohol excess.

In 7 of 8 individuals who experienced GTCS, these
seizures followed a prodrome of severe myoclonus. This
myoclonus was usually generalized (focal, involving the
right leg only, in a single individual) and would persist
for minutes or hours with further exacerbation on eye
closure when trying to sleep. Myoclonic status would then
progress to GTCS within 2 hours of sleep onset (in 7 of
8 individuals).

Both tremor and myoclonus worsened slightly with
advancing age (Figure 3). Affected individuals would
avoid carrying cup and saucer or dishes of soup and would
partly fill mugs of coffee to avoid spillage. Four indi-
viduals volunteered difficulty in climbing ladders, which
would exacerbate leg tremor. Public speaking was widely
reported to be difficult because of voice tremor and ex-
acerbation of multifocal tremor and myoclonus.

Most affected individuals never sought medical atten-
tion, perceiving their involuntary movements to be mild
and due to the “family condition.” Individuals seeking
medical advice had most often received a diagnosis of es-
sential tremor, leading to prescriptions of �-blockers or
primidone. �-Blockers were helpful in 4 of 5 individu-
als. Primidone caused marked improvement in one, mod-
est benefit in another, and intolerable sedation in a third
individual. Seven family members reported improve-
ment in proximal myoclonus with antimyoclonic drugs,
3 with sodium valproate, 2 with clonazepam, and 1 each

with clobazam and diazepam. The effect of antimyo-
clonic drugs on distal tremor was reported to be minor.

GTCS and Focal Seizures

Only 15% (8 of 55) of individuals had GTCS, typically
after sleep deprivation, stress, or excitement; GTCS on-
set was late (median age, 43.5 years; age range, 18-76
years), and seizures were infrequent (range, 1-8 lifetime
GTCS days). All 8 individuals received antiepileptic
therapy (4 with sodium valproate, 1 with phenytoin and
then sodium valproate, 1 with clonazepam, 1 with clo-
bazam, and 1 with lorazepam), although 2 had discon-
tinued treatment before the study. Two of 8 individuals
reported further seizures after starting antiepileptic medi-
cation; both became seizure free on monotherapy fol-
lowing dosage increments.

Focal seizures with mesiotemporal symptoms oc-
curred in 2 individuals. One described stereotyped epi-
sodes of intense déjà vu, nausea, and fear lasting approxi-
mately 10 seconds, with onset at age 12 years. The other
reported episodes of déjà vu, abdominal lurching sensa-
tion, fear, an illusion of time slowing down, and intru-
sive playback of stereotyped visual memories lasting
around 30 seconds, which had occurred since age 18 years.
Neither individual had GTCS. Their seizures had not been
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Figure 2. Cumulative ages at tremor, myoclonus, and seizure onset. Blue
circles indicate tremor onset; green circles, myoclonus onset; red circles,
focal seizure onset; and black circles, generalized tonic-clonic seizure onset.
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Figure 3. Familial adult myoclonic epilepsy tremor severity worsens with age
and varies within age groups. Spirals drawn by affected family members are
shown. Age ranges are shown to the left of each row, with the age of the
individual adjacent to each spiral.
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diagnosed; hence, EEG and magnetic resonance imaging
had not been performed. No family members had sig-
nificant antecedent brain insults or febrile seizures.

One additional individual described mesiotemporal fo-
cal seizures. However, at the time of study, she was 46
years old and had neither tremor nor myoclonus and was
considered not to have FAME. No other individuals coded
as unaffected had any evidence of tremor, myoclonus, or
epilepsy.

Other Clinical Features

Migraine was reported by 18 of 55 individuals (33%), of
whom 12 reported auras (11 visual and 1 sensory). A his-
tory of night blindness was systematically sought7 but was
absent. Individuals were of normal intellect, although for-
mal neuropsychological examination was not per-
formed. No ataxia, dystonia, or spasticity was present on
examination of any family members.

NEUROPHYSIOLOGICAL TESTING

Electroencephalogram

Only 2 of 36 individuals with FAME tested had abnor-
mal EEGs. Generalized polyspike wave discharges (in 1
of 36 [3%]) or irregular, generalized, frontally maximal
sharp wave discharges (in 1 of 36 [3%]) were seen. De-

spite descriptions of clinical photosensitivity, epilepti-
form photoparoxysmal responses were not seen. In con-
trast, a photomyogenic response was common on history
(in 13 of 36) and on repetitive photic stimulation dur-
ing EEG. This was not accompanied by EEG change other
than muscle artifact.

Multichannel EMG and Jerk-Locked Back Averaging

Additional neurophysiological data were acquired for 5
individuals (eFigure) and were compatible with cortical
reflex myoclonus. Myoclonus at rest had burst duration
of 14 to 30 milliseconds. During voluntary movement and
static posture (arms outstretched), EMG showed syn-
chronous bursts in agonist and antagonist muscles at 8
to 12 Hz with burst durations 20 to 65 milliseconds (data
not shown).

Premyoclonic cortical potentials had latencies of 20
to 27 milliseconds in 5 of 5 individuals. They were of lower
amplitude and consistency in younger individuals.

Long Loop Reflex (C Reflex)

Long loop responses (C reflex) at rest, which are not usu-
ally detectable at rest in healthy individuals and indi-
cate increased cortical excitability, were present in 3 of
3 individuals in whom this reflex was sought. Latencies
were 42.7 to 58.0 milliseconds.

Median Somatosensory Evoked Potentials

Although the initial negative peak (P15-N20) was of nor-
mal amplitude in all individuals, the following N20-P25
peak was of increased amplitude in 1 of 3 individuals,
and the ratio of P15-N20 to N20-P25 amplitude was 0.47
or less in all, representing a relative increase in N20-
P25 amplitudes. However, giant somatosensory evoked
potentials were not seen.

BRAIN IMAGING

Brain images (4 magnetic resonance and 4 computed to-
mography) were available for 8 individuals and were nor-
mal in 7. One had magnetic resonance imaging changes
that reflected an unrelated diagnosis (superficial sidero-
sis of the central nervous system).

LINKAGE ANALYSIS

Significant linkage (logarithm of odds, 3.9-4.5) was es-
tablished for the pericentromeric region on chromo-
some 2 using SNP mapping. All affected individuals shared
an SNP haplotype within this region. Subsequent fine
mapping was performed among 45 affected individuals
genotyped for 12 microsatellite markers spanning the
identified linkage region (Affymetrix). Three recombi-
nants narrowed the minimal candidate region to 16 cM
(13.3 Mb), refining the previously published FAME2 can-
didate region (2p11.1-2q12.2) (Figure 4).20
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Figure 4. Segregation of microsatellite markers refining the FAME2 locus.
Right columns (blue text) show microsatellite markers; left columns (black
text), marker positions (University of California, Santa Cruz); black lines,
previously published FAME2 candidate interval20; and red lines, refined locus
defined herein.
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COMMENT

Herein, we present the largest reported family having
FAME to date, with 55 affected individuals, and through
linkage analysis narrow the FAME2 locus on chromo-
some 2 (2p11.1-2q12.2). This family expands our un-
derstanding of the phenotypic spectrum and highlights
that seizures may be less frequent than reported in pre-
vious families. These observations suggest that families
with FAME may escape detection because of the pre-
dominant tremor phenotype and the low prevalence of
seizures.

COMPARISON WITH PREVIOUS
FAMILIES WITH FAME2

Comparison of clinical and neurophysiological features
of our family with those of other families having FAME
(Table 1 and Table 2) demonstrates 2 major differ-
ences. The proportion of affected individuals with GTCS
or focal seizures is lower than in previous investigations
(10 of 55 [18%] vs 33 of 53 [62%]) (Table 1), and there
are fewer EEG abnormalities herein (2 of 36 [6%] vs 22
of 32 [69%]) (Table 2). There are 2 possible explana-
tions. A less severe FAME2 mutation may be segregat-

Table 1. Comparison of Clinical Features in Our Family and Other Families With Familial Adult Myoclonic Epilepsy (FAME) Linked to
Chromosome 2

Source Family Origin
No. With Epilepsy/No. Studied

With FAME
Earliest

Symptom

Age at Tremor
Onset, Range

(Mean), y Seizure Types

Age at Seizure
Onset, Range

(Mean), y

Present study Australia, New
Zealand

13/55a Tremor 4-60 (18.5) Generalized tonic-clonic,
myoclonic (photosensitive),
simple partial, complex
partial

12-76 (38.5)

Guerrini et al,4

2001
Italy 8/8 Tremor,

seizures in 1
12-50 (23) Generalized tonic-clonic,

myoclonic, complex partial
12-59 (25)

Labauge et al,14

2002
Spain 8/13 Tremor,

seizures in 2
30-60 (41) Generalized tonic-clonic 30-67 (44.6)

de Falco et al,12

2003b
Italy 7/16 Tremor 11-40 (25) Generalized epilepsy

(photosensitive)
30-50 (42.5)

Striano et al,16

2004b
Italy 4/5 Tremor 13-18 (14.6) Generalized tonic-clonic 18-46 (NS)

Magnin et al,15

2009b
Italy 6/11 Tremor 13-24 (18.2) Generalized epilepsy

(photosensitive)
NS (31.8)

Abbreviation: NS, not stated.
aMyoclonus causing falls is classified as a myoclonic seizure in this table to enable comparison across studies.
bHaplotype analysis20 demonstrates that these are part of the same founder family.

Table 2. Comparison of Neurophysiological Features in Our Family and Other Families With Familial Adult Myoclonic Epilepsy
Linked to Chromosome 2

Source EEG Abnormalities

No. With Epileptiform
EEG/Total No. Affected With

EEG

No. Positive/Total No. of Recordings

Long Loop
Reflexes

Giant
Somatosensory

Evoked
Potentials EEG-EMG Back Averaging

Present study Generalized polyspike wave,
photomyoclonic response

2/36 3/3 0/5a 5/5

Guerrini et al,4

2001
Focal, diffuse 7/7 7/7 7/7 7/7

Labauge et al,14

2002
Generalized polyspike wave 1/5 5/5 3/5 3/3

de Falco et al,12

2003b
Generalized paroxysmal activity,

photoparoxysmal response,
photomyoclonic response

10/16 12/15 10/15 Positive, not otherwise stated

Striano et al,16

2004b
Generalized paroxysmal activity,

photoparoxysmal response
4/4 5/5 3/5 5/5

Magnin et al,15

2009b
Generalized paroxysmal activity,

photoparoxysmal response
10/11 11/11 9/11 11/11

Abbreviations: EEG, electroencephalogram; EMG, electromyogram.
aRelative increases in N20-P25 amplitudes were seen.
bHaplotype analysis20 demonstrates that these are part of the same founder family.
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ing in our family, leading to a lower incidence of GTCS;
however, the age at tremor onset, 4 to 60 years (mean
age, 18.5 years), is no older than in other chromosome
2–linked families (Table 1). A weaker allele could cor-
relate with the lower epileptiform EEG rate, although this
difference could also reflect that our family members gen-
erally underwent a single research EEG compared with
multiple or peri-ictal clinical EEG studies in families with
active epilepsy. The alternative explanation is that pre-
vious families with FAME having prominent seizures have
been preferentially ascertained. For example, if the branch
descended from individual III10 (Figure 1) had come to
research attention because of its density of individuals
with GTCS, without knowledge of the wider pedigree,
50% of the family would have been reported as having
GTCS. Therefore, this large family in which most (53 of
55) affected individuals were ascertained by family trac-
ing rather than by manifesting striking clinical features
might give a more faithful reflection of the usual
FAME2 phenotype than smaller families.

Seizures were most commonly GTCS, occurring within
1 to 2 hours of sleep onset. Affected individuals de-
scribed a vicious cycle of sleep deprivation and stress or
excitement accentuating myoclonus, with further fright-
ening worsening of myoclonus on eye closure when try-
ing to sleep. Although this pattern may rarely be de-
scribed in idiopathic (genetic) generalized epilepsies, it
is uncommon in other epilepsy syndromes and may be a
pointer to FAME.

Mesiotemporal focal seizures were observed but were
uncommon (in 2 of 55 individuals). Therefore, a predis-
position to focal seizures, as reported in another FAME2
kindred,4 is possible. However, the observation of an oth-
erwise unaffected family member with mesiotemporal sei-
zures raises the possibility that focal seizures might be an
incidental finding, unrelated to the FAME2 mutation.

RECOGNITION OF MILD FAME
PHENOTYPES AND DIFFERENTIATION

FROM ESSENTIAL TREMOR

Our study emphasizes the mild nature of FAME in many
affected individuals and highlights the difficulty in differ-
entiating FAME from essential tremor in routine clinical
practice. The incorrect essential tremor diagnosis given to
most family members who sought medical advice is un-
surprising in view of the mild tremor phenotype and the
absent or subtle myoclonus in many affected individuals
(video). It is notable that �-blockers were helpful in most
individuals who tried them, and in one individual (eAp-
pendix, illustrative case history 2), there was unequivocal
tremor deterioration with �-blocker withdrawal and sub-
sequent improvement with reinstatement. This is con-
trary to previous findings among individuals with FAME.

Clinical criteria to distinguish between FAME and es-
sential tremor have been suggested.29 Discriminators pro-
posed to favor FAME over essential tremor include co-
existent epilepsy, lack of benefit from �-blockers, and the
absence of head, neck, or voice tremor. However, all these
would misclassify a high proportion of affected individu-
als in this family. Nevertheless, other criteria favoring
FAME over essential tremor (age at tremor onset of �50

years and the presence of myoclonus) would correctly
classify our family members.

Although a common and important neurological dis-
order, essential tremor lacks a clinical or diagnostic bio-
marker. Therefore, it is appropriate to question what pro-
portion of individuals diagnosed as having essential tremor
might harbor a FAME mutation. Neurophysiological fea-
tures of cortical reflex myoclonus, found in FAME, are
not seen in essential tremor. However, in our family mem-
bers with FAME, giant somatosensory evoked poten-
tials were not found, and long loop reflexes at rest, al-
though present, were seen only intermittently in more
mildly affected individuals (eFigure, case B). Therefore,
even milder FAME alleles might cause a disorder neu-
rophysiologically indistinguishable from essential tremor.

The potential diagnostic gold standard of postmor-
tem neuropathological findings suggests some overlap be-
tween FAME and essential tremor. Cerebellar Purkinje
cell degeneration was the predominant pathological find-
ing in 2 individuals with FAME studied30,31 and in a sub-
set of patients with essential tremor.32

This large genetically powerful family has enabled re-
finement of the FAME2 locus, excluding 35 protein-
coding genes (National Center for Biotechnology Infor-
mation hg37 using GeneDistiller; http://www.genedistiller
.org33). Despite this, the remaining 13.3-Mb interval
(harboring 99 known protein-coding genes) is substan-
tial. This reflects infrequent recombination in this peri-
centromeric region. The same constraint frustrated the
identification of genes for other pericentromeric mono-
genic epilepsy syndromes (eg, infantile convulsions and
choreoathetosis34), until current methods of next-
generation sequencing35 were used.36,37

The clinical and pathological parallels between FAME
in its benign form and essential tremor are striking. In
addition to offering important insights into the patho-
genesis of cortical tremor, myoclonus, and GTCS, iden-
tification of FAME genes will enable the hypothesis of
etiological overlap between FAME and essential tremor
to be systematically explored.
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