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Abstract
Background: Premutation sized (55-200) CGG repeat expansions in the FMR1 gene cause
Fragile X-associated Tremor Ataxia Syndrome (FXTAS). Most studies of premutation carriers
utilized reverse ascertainment to identify cases, leading to a selection bias for larger repeats. As
shorter CGG premutation repeats are common in the population, understanding their impact on
health outcomes has a potentially large public health footprint. Objectives: The study’s objective
was to compare an unselected group of premutation carriers (n=35, 55-101 CGG repeats) with
matched controls (n=61, 29-39 CGG repeats) with respect to FXTAS-type signs using structured
neurological assessments. Methods: Three neurologists independently rated signs, using an
adapted version of the FXTAS Rating Scale (1). This was a double-blind study, as genetic status
(premutation versus control) was known neither by the participants nor any of the neurologists.
Analyses controlled potentially confounding comborbid conditions in the electronic health record
(e.q., osteoarthritis, stroke) and probed the association of age with signs. Results: Although there
was no overall difference between carriers and controls, among individuals without any
potentially confounding comorbid diagnoses, there was a statistically significant age-associated
elevation in FXTAS-type signs in premutation carriers compared to controls. Conclusions:
Among those who do not have other comorbid diagnoses, women who have CGG repeats at the
lower end of the premutation range may be at greater risk for ataxia and parkinsonism than their
age peers, although their overall risk of developing such clinical features is low. This study

should provide reassurance to those who share characteristics with the present cohort.



Mild Neurological Signs in FMR1 Premutation Women in an Unselected Community-Based
Cohort
The fragile X mental retardation 1 (FMR1) gene plays a critical role in normal
neurological development and functioning, regulating the translation of approximately 30% of all
transcripts in the synaptic proteome (2). Changes in the CGG repeat copy number within the 5’
untranslated region of FMRL1 result in three distinct disorders — fragile X syndrome (FXS),
fragile X-associated primary ovarian insufficiency (FXPOI), and fragile X-associated
tremor/ataxia syndrome (FXTAS). FXS is a neurodevelopmental disorder that is the most
prevalent inherited cause of intellectual disability and autism, resulting from expansions of >200
CGG repeats and transcriptional silencing of FMR1 (3). FXS is inherited from a mother who
carries an FMR1 premutation (4). The premutation is defined by 55 to 200 CGG repeats and
occurs in approximately 1 in 150-200 females and 1 in 450 males (5, 6). Premutation carriers are
at risk for FXTAS and FXPOI, both of which are clinically and mechanistically distinct from
FXS (7, 8). FXPOI is the most prevalent genetic cause of impaired ovarian functioning and
infertility (7). FXTAS, which is the focus of the present research, is a late-onset and progressive
neurodegenerative disorder, manifested in a subset of premutation carriers after age 50 (7, 9, 10).
FXTAS is defined clinically by intention tremor, gait ataxia, and cognitive decline due to

memory issues and executive dysfunction. Pathologically, FXTAS presents with ubiquitinated
inclusions in neuronal and non-neuronal cells, white matter disease, and global brain atrophy
(11). Considerably more research on FXTAS has been conducted on men than women, due to the
more severe manifestation and higher penetrance of the syndrome in men (affecting
approximately 40% of carrier men vs.16% of carrier women over age 50). The lower prevalence

and milder severity of FXTAS in women is due to the effect of the non-mutated FMR1 gene on



the second X chromosome (12). Most past studies identified participants from specialized FXS
clinics or via family cascade testing (13, 14), possibly resulting in ascertainment bias. For this
reason, the prevalence and severity of FXTAS-type symptoms in premutation carriers in the
general population have not been adequately studied and may differ from what is reported in the
research literature.

Two major factors affect the diagnosis and manifestation of FXTAS in premutation
carriers — age and CGG repeat number. After age 50, the diagnosis of FXTAS becomes
increasingly likely (1), and is more frequent in those with more than 100 CGG repeats (1, 15).
Although younger carriers, as well as carriers who have lower numbers of repeats, may manifest
mild clinical features similar to FXTAS, this has been studied in only a few investigations (13,
16 - 18).

Present Research

These gaps in past research shaped the present investigation, which was designed to
advance understanding of FXTAS-type signs among premutation carriers in the general
population. To accomplish this, we accessed a unique biobank that included DNA samples from
20,000 members of a single health care system (19). These DNA samples were screened to
identify premutation carriers (20). Unlike past research, none of these individuals were identified
based on family history of FXS or via a FXS specialty clinic, nor were they aware of their status
as premutation carriers. Thus, study of this cohort offers a window into how FXTAS-type signs
may be manifested in unselected premutation carriers in the general population. Given the more
limited research on premutation women, the focus of the present study is on how premutation
women differ in FXTAS-type signs from matched controls, based on a structured neurological

assessment.



Importantly, this was a double-blind study where neither the participants nor the three
rating neurologists were aware of who was a premutation carrier versus a control. When
enrolling in the biobank, members consented to give access to their electronic health records
(EHRSs) for research, and thus, in addition to the neurological assessment, we reviewed the EHRS
to identify any potentially confounding comorbid diagnoses (e.g., hip replacement, stroke) that
might affect both patients and controls and that would need to be controlled in the present
analysis.

We examined two research questions: Do premutation carrier women and controls differ
in the severity of the neuromotor signs associated with FXTAS? Is there evidence of more severe
FXTAS-related neuromotor signs associated with advancing age? We hypothesized that
premutation carriers would have more FXTAS-related neuromotor signs than controls, and these
would become greater with advancing age.

Methods

Participants were drawn from the Marshfield Clinic's Personalized Medicine Research
Project (PMRP), a population-based cohort (n=20,353, 40% of the eligible population of the
Marshfield Epidemiologic Study Area, a 19-zip code region around Marshfield, Wisconsin, and
a 9-zip code area in northern Wisconsin) who consented to share their EHRs and DNA for
research. PMRP recruitment began in 2002. Health records were digitized back to 1979, and thus
an average of 40 years of EHRs are available for these members. IRB approval was obtained
from the Marshfield Clinic and University of Wisconsin-Madison. According to the initial
protocol, participants consented at the time of enroliment in PMRP to contribute their de-

identified EHRs and DNA to be used in research without expectation of return of research



results. Additional written consent was obtained prior to the neurological assessment, which per
IRB was not described as a study related to FMR1 or FXTAS.
Identification of Premutation Carriers and Controls

We screened all PMRP participants for whom DNA samples were available (n=19,989,
including 11,526 females) using procedures described previously (20). The goal of screening was
to identify premutation carriers (i.e., those with 55-200 CGG repeats), resulting in the
identification of 72 premutation carrier women. Next, the specific number of CGG repeats within
the premutation range was quantified for each carrier. Subsequently carrier status and repeat
number were confirmed in an additional assay using the Asuragen AmplideX® Kit (21, 22),
conducted in the Rush University Medical Center Molecular Diagnostics Laboratory (supervised
by author EB-K). Buccal swab kits were provided to participants who obtained their own
samples, returned via courier packages. DNA was isolated using standard methods. The same
CGG repeat assays were followed to identify a pool of control women (24-40 CGG repeats) who
were matched with premutation carriers at approximately a 2:1 ratio (n = 137 controls) based on
age and duration of receiving care in the Marshfield health care system.

Of these potential sample members, 10 carriers and 21 controls were unable to provide
informed consent at the time of data collection for the present study due dementia, residence in
long-term care settings, or death. An additional 10 carriers and 17 controls declined to
participate in the larger study. The neurological assessment required an in-clinic visit and
agreement to being video-recorded. Those who no longer lived in the area or who refused video
recording were not included in the current report. The single exclusion criterion was having a

child with a neurodevelopmental disorder (three premutation carriers, four controls).



Rates of participation of eligible carriers and controls were comparable (72.2% and
72.3%, respectively), and the two groups did not differ in rates of refusal, inability to participate
due to dementia or residence in a long-term care setting, or death prior to this study. There was
no association between participation and diagnoses of depression and anxiety, as noted in the
electronic health record (F = 0.21, p = 0.644). Notably, the recruiter for the study was blind to
premutation versus control group status.

Neurological Assessment

A video-recorded structured neurological assessment (FXTAS Rating Scale) (1) was
administered to 35 premutation carriers and 61 controls by a clinical neurologist at the
Marshfield Clinic (JB). In addition, the video recordings were independently rated by two
movement disorder neurologists with expertise in performing FXTAS-related evaluations (DH
and PT).

The FXTAS Rating Scale was the dependent variable in the present analysis. It was
developed to assess the three major motor features of FXTAS -- tremor, ataxia, and parkinsonism
(1, 23). We used an adapted version of the measure (adapted by DH), which is composed of 56
items from the Clinical Rating Scale for Tremor, the International Cooperative Ataxia Rating
Scale, the Unified Parkinson’s Disease Rating Scale, and the Unified Huntington’s Disease
Rating Scale. Most items were rated from 0 (normal) to 4 (severe impairments), with 0
signifying normal in all items. For each item, the ratings from the three neurologists were
averaged, and items were summed to create scores for the three subdomains as well as the total
score. The percentage of agreement across raters for the total score averaged 93.2%. Since the
current data set had many 0s (thus high rates of agreement among raters), an alternative to the

Kappa statistic was employed (24). Gwet’s AC (25), which is a more appropriate metric of



agreement in such instances, averaged 0.91. See Table S1 for the inter-rater reliability of the
three sub-scale scores.
Comorbidities in EHRs

The EHRs of participants were screened to identify potentially confounding comorbid
diagnoses that might result in motor dysfunction not due to FXTAS. A list of such diagnoses was
developed by one of the authors (PT). The EHRs of study participants were independently mined
by another author (AM), and the specific codes that were found in the EHRs of study participants
are listed in Table 1. Premutation carriers and controls were classified into two groups — those
having any of the diagnoses, and those with no such diagnoses.
Statistical Analysis

The distribution of scores on the FXTAS Rating Scale and its sub-scales were first
checked to determine if any would be considered statistical outliers (using Cook’s D). No
outliers were detected. Subsequently, the statistical analysis included four steps. First,
independent sample t-tests were used to compare premutation carriers and controls on the
FXTAS Rating Scale. Second, to evaluate the effect of potentially confounding comorbid
diagnoses in the EHR, two-way ANCOVAs were used to examine mean differences in FXTAS
Rating Scale scores by premutation status and by having any of the comorbid diagnoses. Third,
for the primary question addressed by this study, multiple regression was used to examine three-
way interactions to determine if the association between premutation status and FXTAS Rating
Scale scores varies based on age and having any of the potentially confounding comorbid
diagnoses. Fourth, we conducted two sensitivity analyses. We removed the eight participants
(two premutation, six controls) who had comorbidities in their EHRs involving movement

disorders that were not signs of FXTAS (e.g., abnormal involuntary movements, drug-induced
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akathisia; see Table 1, “Other Movement Disorders” category) and then repeated the analysis.
Subsequently, following the approach of Leehey et al. (1), we restricted the analysis to
participants age 50 or older to specifically focus on those at highest risk of FXTAS-type signs.
Due to the small size of the sample, an alpha level of p = 0.05 was used throughout.

Results
Descriptive Data

Participants averaged 57.2 years of age (s.d. = 13.7), with a range from 26 to 86. Most (n
=69, 71.9%) were age 50 or older. There was no significant age difference between premutation
carriers and controls, due to matching. However, those with potentially confounding comorbid
diagnoses were significantly older than those without such diagnoses (age 64.2 [s.d. = 12.9] vs.
52.2 [s.d. =12.0], p < 0.001). The CGG repeat length of the controls ranged from 29 to 39
repeats (mean = 31.6). The CGGs of premutation carriers ranged from 55 to 101 (mean = 68.5),
spanning the lower range of the premutation (Figure 1). Among the premutation carriers, there
was no association between CGG repeat number and FXTAS Rating Scale scores (total or any
sub-scale scores, all ps > .24).

Table 2 presents comparisons between premutation and control participants regarding
potentially confounding comorbid diagnoses in the EHR. Many participants had at least one
such diagnosis, but there was no significant difference between premutation and controls in the
percentage with diagnoses (45.7% vs. 39.3%, respectively), nor were there group differences in
individual diagnostic categories. The most common comorbid diagnosis was osteoarthritis of the
knee.

Research Question 1: Comparison of Motor Sinds in Premutation Carriers and Controls

Next, we compared premutation carriers and controls with respect to the FXTAS Rating
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Scale and the sub-scales. The two groups did not differ significantly on either the total scale
score (p = 0.458) or any of the subscales (ps > 0.412; see Supplemental Materials, Table S2).
Next, to separate the effects of premutation status and potentially confounding comorbid
diagnoses in the EHR, two-way ANCOVAs were conducted. There were significant interaction
effects between premutation status and having comorbid diagnoses with respect to the total score
of the FXTAS Rating Scale and the subdomains of parkinsonism and ataxia (ps < 0.05). The
control participants with comorbid diagnoses had substantially more severe impairments than the
other three groups (see Table S3).
Research Question 2: Age-Related Differences in Motor Severity

To examine whether the FXTAS Rating Scale scores of carriers and controls differed
with advancing age, multiple regression analyses were carried out including a three-way
interaction effect term (age X premutation status X presence vs. absence of comorbid diagnoses),
predicting symptom severity. The three-way interaction term was the primary test of the study’s
hypothesis. There were significant three-way interaction effects on the FXTAS Rating Scale total
score (p < 0.001) and the two subdomains of ataxia (p < 0.001) and parkinsonism (p = 0.005),
with a trend-level interaction for the tremor subdomain (p = 0.052). See Table 3, Figure 2, and
Supplementary Material Figures S1- S3. Among those women who had no potentially
confounding comorbid diagnoses in their EHR, it was only among the premutation group where
FXTAS signs were more severe with advancing age, a pattern not evident among the controls. In
contrast, among those who had at least one such diagnosis, it was the control group that showed
more severe signs associated with advancing age, likely due to the comorbidity, a pattern not
evident among the carriers.

Sensitivity Analyses
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We removed eight participants with potentially confounding other movement disorder
diagnoses from the analysis (see Tables 1 and 2). The significant three-way interactions reported
above (for the total score, parkinsonism, ataxia) remained significant when these eight
participants were removed from the analysis. In addition, the interaction term predicting the
tremor sub-scale became statistically significant in the regression models that did not include
these participants (See Supplemental Materials, Table S4).

Subsequently, we restricted the analysis to participants who were age 50 or older (n = 69)
to focus on those at or above the age at which clinical signs of FXTAS tend to be observed
among premutation carriers. The same pattern of results was found as reported in Table 3,
namely that among those without potentially confounding comorbidities, the premutation carriers
had significantly greater impairments with advancing age, a pattern not evident among controls.
(See Supplemental Materials, Table S5.)

Discussion

Based on a population-based cohort, the present study yielded information about FXTAS-
type neurological signs in a group of premutation carriers not often evaluated in previous
research — premutation women with lower numbers of CGG repeats, some of whom were
younger than age 50, who were ascertained in an unbiased fashion. Overall, these women had
FXTAS Rating Scale scores that were no different than their peers who had CGG repeats in the
normal range. As premutation carriers with shorter repeat lengths are much more common in the
population than those with repeats in the upper premutation range, the present results are
significant from a public health perspective.

Although none of the participants was diagnosed with FXTAS, and although initial

comparisons did not reveal greater evidence of mild clinical FXTAS-type neurological signs in
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premutation carriers than controls, after comorbid diagnoses were controlled, an age-associated
vulnerability of premutation carriers was observed with respect to the total FXTAS Rating Scale
and the ataxia and parkinsonism sub-scales. In other words, it was only among otherwise healthy
carriers that we begin to see any impact of the CGG repeat. The same pattern was observed when
we restricted the data to only those age 50 and older, and to those who had no other movement
disorder-type comorbid codes.

What is the clinical significance of these findings? It is valuable to note that the CGG
repeat is not the dominant driver of related signs and symptoms in this cohort of women. The
participants in the present study differ from many participants in past studies who generally had
larger numbers of CGG repeats than those evaluated here (1, 15, 26). Nevertheless, there was
evidence of a statistically significant pattern of ataxia and parkinsonism signs in premutation
carriers who did not have potentially confounding diagnoses. This may suggest that these
women were manifesting early signs of FXTAS, or they have neurological signs that are not
related to underlying FXTAS pathology, or they have other yet-to-be diagnosed movement
disorders. Additional studies are warranted to determine which of these explanations accounts
for the results. Future research should also probe the possible effect of reproductive aging on
such symptoms, as premutation carriers experience menopause earlier than controls.

The study design addressed the risk of ascertainment bias by recruiting participants from
a general health care system rather than from families of individuals with FXS or from FXS
specialty clinics. Thus, study of this cohort can offer insights into how mild clinical FXTAS-type
signs may be manifested in unselected premutation carrier women in the general population. A
notable feature of the study is that it brought together sources of data — DNA, neurological

assessments, and EHRs — that are not often integrated into a single research endeavor. Were it
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not for each of these diverse data sources and the integrative analytic approach, the underlying
pattern of symptoms would not have been detected. Another strength of the present study was the
double-blind approach and the inclusion of independent ratings from three neurologists with high
inter-rater reliability.

The study was limited by a number of factors, particularly the small sample size, which
limited statistical power. Due to this limitation, the present study warrants replication in larger
cohorts. Additionally, we did not have neuroimaging data needed for a formal FXTAS diagnosis.
We also did not have access to activation ratios on participants, which have been found to be
important in past studies using the FXTAS Rating Scale (1). Why the control group participants
with confounding diagnoses were substantially more impaired than the other three groups is not
clear. This pattern may be a chance finding of the present study or it might point to an area for
investigation in future research. Further, the scale may be picking up neurological signs related
to other co-morbidities rather than FXTAS itself. Finally, among women who did not have
confounding diagnoses, an association between FXTAS Rating Scale scores and age was
observed among premutation carriers but was not observed among controls; however this
observation was based on cross-sectional data, and warrants confirmation in longitudinal
research.

Conclusion

Women who have CGG repeats at the lower end of the premutation range may be at
greater risk for ataxia and parkinsonism signs than their age peers, although their overall risk of
developing such conditions is low. Importantly, the findings of the present study cannot be
attributed to ascertainment bias. Rather, these signs were detected among an unselected group of

premutation carrier women in the general population. The severity of such signs was more subtle
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than that which was observed in past studies of family members of children with FXS, and only
evident among otherwise healthy carriers. This should provide reassurance to premutation

carriers who share characteristics with the present cohort.
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Figure Legends:

FIG 1. Distributions of CGG Repeats by Premutation Carriers vs. Controls.

FIG. 2. Scatter plots and fitted lines showing three-way interactions: Age, Premutation status,
and Potentially Confounding Comorbid Diagnoses Codes on FXS Rating Scale Total score. The
fitted lines are drawn from data points, illustrating the bivariate associations between age and the
total FXTAS Rating Scale. For each fitted line, the unstandardized regression coefficient (simple
slope), the standard effort of the coefficient (in parenthesis), and the p-value are presented. (A)
Participants who did not have potentially confounding comorbid codes. (B) Participants who had
any potentially confounding comorbid codes.

Supplemental Figure Legends:

FIG. S1. Scatter plots and fitted lines showing three-way interactions: Age, Premutation status,
and Potentially Confounding Comorbid Diagnoses Codes on the FXS Rating Scale Ataxia Sub-
scale score. The fitted lines are drawn from data points, illustrating the bivariate associations
between age and the FXS Rating Scale Ataxia Sub-scale score. For each fitted line, the
unstandardized regression coefficient (simple slope), the standard effort of the coefficient (in
parenthesis), and the p-value are presented. (A) Participants who did not have potentially
confounding comorbid codes. (B) Participants who had any potentially confounding comorbid

codes.

FIG. S2. Scatter plots and fitted lines showing three-way interactions: Age, Premutation status,
and Potentially Confounding Comorbid Diagnoses Codes on the FXS Rating Scale Parkinsonism
Sub-scale Score. The fitted lines are drawn from data points, illustrating the bivariate
associations between age and the FXS Rating Scale Parkinsonism Sub-scale Score. For each

fitted line, the unstandardized regression coefficient (simple slope), the standard effort of the
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coefficient (in parenthesis), and the p-value are presented. (A) Participants who did not have
potentially confounding comorbid codes. (B) Participants who had any potentially confounding
comorbid codes.

FIG. S3. Scatter plots and fitted lines showing three-way interactions: Age, Premutation status,
and Potentially Confounding Comorbid Diagnoses Codes on the FXS Rating Scale Tremor Sub-
scale Score. The fitted lines are drawn from data points, illustrating the bivariate associations
between age and the FXS Rating Scale Tremor Sub-scale Score. For each fitted line, the
unstandardized regression coefficient (simple slope), the standard effort of the coefficient (in
parenthesis), and the p-value are presented. (A) Participants who did not have potentially
confounding comorbid codes. (B) Participants who had any potentially confounding comorbid

codes.
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Please send your original completed and signed forms by fax or email a scanned copy toXbernal
production editor. For production editor contact details please visit the Journal’s online author guidelines.
Do not send in hard copies of these forms.

[ \/ Contributor-owned work WMKQK%/ OA/% 05/12/2021

Contributor’s signature Date

Jinkuk Hong, Ph. D.
Type or print name and title

Co-Contributor’s signature Date

Type or print name and title




[ Company/Institution-owned
Work (made-for-hire in the ~ Company or InstitutiEmployer-for-Hire) Date
Course of employment)

Authorized signature of Employer Date

Contributor’s signature Date

Type or print name and title

ATTACH ADDITIONAL SIGNATURE PAGES AS NECESSARY

[ U.S. Government work

Note to U.S. Government Employees

A contribution prepared by a U.S. federal governnemployee as part of the employee's official dute
which is an official U.S. Government publicationcalled a "U.S. Government work”, and is in thélju
domain in the United States. In such case, Pardgrad will not apply but the Contributor must type
his/her name (in the Contributor's signature limdjove. Contributor acknowledges that the Contrituti
will be published in the United States and othamtdes. If the Contribution was not prepared astpd
the employee's duties or is not an official U.Sv&oment publication, it is not a U.S. Governmeaoitkw

[ U.K. Government work (Crown Copyright)

Note to U.K. Government Employees

The rights in a contribution prepared by an empkgéa UK government department, agency or other
Crown body as part of his/her official duties, dnieh is an official government publication, beldoghe
Crown. Contributors must ensure they comply withadienental regulations and submit the appropriate
authorisation to publish. If your status as a gowaent employee legally prevents you from signirgy th
Agreement, please contact the Journal productidtoed

[ Other

Including Other Government work or Non-Governme@egjanisation work

Note to Non-U.S., Non-U.K. Government Employeé$oor-Governmental Organisation Employees
If your status as a government or non-governmentgénisation employee legally prevents you from
signing this Agreement, please contact the Joupnadluction editor.




Exhibit A
Financial Disclosure

The Contributor has received financial and matestiglport for this research and work regardlessatd d
from the following sources:

Name:

Address:

Type of support:

This material will be printed with the publishediele.

In the past year from the date of submission, thetbutor has also received the following support
unrelated to this research (e.g., grants, advisogyds, employment, consultancies, contracts, lao@aor
royalties, expert testimony, partnerships, or stmekership in medically-related fields):

Name:

Address:

Type of support:

This material will be posted on the journal websitel may be printed at the Editors’ discretion.

ATTACH ADDITIONAL INFORMATION AS NECESSARY



COPYRIGHT TRANSFER AGREEMENT
Date: ;/ [0; 2070\

Contributor name: _ 4= 222 /%c/aaéar

/
Contributor address: 1572 //51 /z/cmo/ﬂz/c Poom Q—f‘fl Mcmﬁ}an, wl §370s~
Manuscript number: _ADS -9\ - 0094

Re: ! |anuscript cn[ilICd: ! \\\CL NC&A(‘O‘&Q; (:ﬂ\\ S(cx ns .\ " i MK\ ([IIC “COllll’ibU[ion”) . :a-k
P, Work | \ecX A Cnmw\-‘kj-

0 remuctadion cn N AN Unselecte

for publication in: Movement Disorders (thc “Journa]”) |

Published by Wiley on behalf of The International Parkinson and Movement Disorder Society (the
“Owner”)

Dear Contributor(s):

Thank you for submitting your Contribution for publication. In order to expedite the editing and publishing
process and enable the Owner to disseminate your Contribution to the fullest extent, we need to have this
Copyright Transfer Agreement executed. If the Contribution is not accepted for publication, or if the

Contribution is subsequently rejected, this Agreement shall be null and void. Publication cannot proceed
without a signed copy of this Agreement.

A. COPYRIGHT

The Contributor assigns to the Owner, during the full term of copyright and any extensions or renewals, all
copyright in and to the Contribution, and all rights therein, including but not limited to the right to
reproduce, publish, republish, transmit, sell, transfer, distribute, and otherwise use the Contribution in whole
or in part in electronic and print editions of the Journal and in derivative works throughout the world, in all

languages and in all media of expression now known or later developed, and to license or permit others to do
s0.

B. RETAINED RIGHTS

Notwithstanding the above, the Contributor or, if applicable, the Contributor’s employer, retains all
proprietary rights other than copyright, such as patent rights, in any process, procedure or article of
manufacture described in the Contribution. This reservation of rights does not affect or limit the rights
assigned to Owner in Section A.

C.PERMITTED USES BY CONTRIBUTOR

1. License. The Owner grants to Contributor a non-exclusive, non-transferable and limited license to
reproduce and distribute copies of the print or electronic “preprints” of the unpublished Contribution, in the
original form submitted to the Journal prior to the peer review process, solely to colleagues within the
Contributor’s nonprofit organization or educational institution. The Contributor shall make no more than
100 printed copies of the preprints in any calendar year. Such preprints may be posted as electronic files on
the Contributor’s own personal website, on the Contributor’s internal intranet at Contributor’s nonprofit
organization or educational institution, or on a secure external website at the Contributor’s nonprofit
organization or educational institution, provided that access is limited to employees and/or students at
Contributor’s non-profit organization or educational institution. Contributor shall not charge a fee for any
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preprints, and Contributor’s use under this Section C shall not be for any commercial purpose, or for any
systematic external distribution (e.g., posting on a listserve, public website, database connected to a public
access server, or automated delivery system). The license grant in this Section does not apply to for-profit
corporations, and any proposed use outside of the scope of this Section C must be pre-approved in writing
by the Owner. The rights granted to Contributor under this Section C do not include reproduction,
distribution or any other use of rating scales, videos or other audiovisual materials associated with the
Contribution.

2. Required Citation. Prior to publication, the Contributor must provide full credit and acknowledgement
of the Journal in all preprints in the following format: This is a preprint of an article accepted for
publication in [Journal Title], Copyright © [year| The International Parkinson and Movement Disorder
Society. After publication, the Contributor must provide a citation to the Journal in all preprints in the
following format: This is a preprint of an article that was published in [Journal title]: (Title of Article,
Contributor, Journal Title and Volume/ Issue, Copyright © [year] The International Parkinson and
Movement Disorder Society). An electronic link must be provided to the Journal’s website, located at
http://www.interscience.Wiley.com. The Contributor agrees not to update the preprint or replace it with the
published version of the Contribution.

3. Accepted Version. Re-use of the accepted and peer-reviewed (but not the final typeset published) version
of the Contribution (the “Accepted Version™) is not permitted under this Agreement. There are separate
arrangements with certain funding agencies governing reuse of the Accepted Version. Additional terms
apply if the Contributor receives or received funding from these agencies. The details of those relationships,
and other offerings allowing open web use, are set forth at the following website: http://www.wiley.com/go/
funderstatement.

4. Additional Terms for Certain Funders. Certain funders, including the NIH, members of the Research
Councils UK (RCUK) and Wellcome Trust require deposit of the Accepted Version in a public repository
after an embargo period. Details of funding arrangements are set out at the following website:
http://www.wilev.com/go/funderstatement. Additional terms may be applicable. Please contact the
production editor for the journal at MDSprod@wiley.com if you have additional funding requirements.

If any Contributor receiving funds from applicable sources does not choose the Owner’s OnlineOpen option,
the Contributor will be allowed to self-archive by depositing the Accepted Version in a public repository
after the following applicable embargo period has expired, subject to further conditions imposed by the
RCUK:

a. 12 months from first publication online of the final published version of the Contribution for
research funded by members of the Research Councils UK (RCUK) other than The
Economic and Social Research Council (ESRC) and the Arts and Humanities Research
Council (AHRC); or

b. 24 months from first publication online of the final published version of the Contribution for
research funded by ESRC or AHRC.

5. Additional Terms for Certain Institutions. Wiley has arrangements with certain educational
institutions to permit the deposit of the Accepted Version in the institutional repository after an embargo
period. Details of such arrangements are set out at the following website:
http://olabout.wiley.com/WileyCDA/Section/id-406074.html . Additional terms may be applicable.

If any Contributor affiliated with these applicable educational institutions does not choose the Owner’s
OnlineOpen option, the Contributor will be allowed to self-archive by depositing the Accepted Version in
the educational institution’s repository after the following applicable embargo period has expired. See the
following website for details: http://olabout.wiley.com/WileyCDA/Section/id-81701 1 .html.
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D. CONTRIBUTIONS OWNED BY EMPLOYER

If the Contribution was written by the Contributor in the course of the Contributor’s employment (as a
“work-made-for-hire” in the course of employment), the Contribution is owned by the company/institution
which must execute this Agreement (in addition to the Contributor’s signature). In such case, the
company/institution hereby assigns to the Owner, during the full term of copyright, all copyright in and to
the Contribution for the full term of copyright throughout the world as specified in Section A above.

E. GOVERNMENT CONTRACTS

In the case of a Contribution prepared under U.S. Government contract or grant, the U.S. Government may
reproduce, without charge, all or portions of the Contribution and may authorize others to do so, for official
U.S. Government purposes only, if the U.S. Government contract or grant so requires. (U.S. Government,
U.K. Government, and other government employees: see notes at end.)

F. CONTRIBUTOR’S REPRESENTATIONS

The Contributor represents that the Contribution is the Contributor’s original work, all individuals identified
as Contributors actually contributed to the Contribution, and all individuals who contributed are included.
The Contribution is submitted only to this Journal and has not been published before. (If excerpts from
copyrighted works owned by third parties are included, the Contributor will obtain written permission from
the copyright owners for all uses as set forth in the Journal’s Instructions for Contributors, and show credit
to the sources in the Contribution.) The Contributor also warrants that the Contribution contains no libelous -
or unlawful statements, does not infringe upon the rights (including without limitation the copyright, patent
or trademark rights) or the privacy of others, or contain material or instructions that might cause harm or
injury. Upon request, Contributor will provide the data or will cooperating fully in obtaining and providing
the data on which the Contribution is based for examination by the editors or their assignees.

G.FINANCIAL DISCLOSURES

The Contributor certifies that his/her financial and material support for this research and work, regardless of
date, is clearly identified on Exhibit A to this Agreement. The Contributor has also identified on Exhibit A,
all other support unrelated to this research, covering the past year from the date of submission (e.g., grants,
advisory boards, employment, consultancies, contracts, honoraria, royalties, expert testimony, partnerships,

or stock ownership in medically-related fields).

H. VIDEO AND PHOTOGRAPHY CONSENT

In the event that the Contribution includes, discloses or incorporates any content (including, without
limitation, any video clip or photograph) which identifies any individual patient(s) (“patient identifiable
content™), the Contributor obtained from such patient(s) written consent to such inclusion, disclosure or
incorporation and that this consent fully complies with all legal requirements, including without limitation,
all of the requirements of the laws of the jurisdiction(s) to which the patient(s) and the patient(s)’ physician
are subject, including the United States Health Insurance Portability and Accountability Act of 1996
(“HIPAA”) if applicable. The Contributor hereby certifies that, if the patient consent form is in a language
other than English, such consent form meets all of the requirements set forth in the Instructions to Authors.
In addition, the Contributor hereby confirms that he/she obtained from patient(s) written consent to use the
patient identifiable content in both print and online (i.¢., internet/web-based) publication formats. The
Contributor further certifies that the person executing any such patient consent form, to the best of his/her
knowledge, had legal capacity under applicable law to execute the form on behalf of the patient.
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I. ACKNOWLEDGEMENTS

The Contributor should obtain written permission from all individuals named in the acknowledgement since
readers may infer their endorsement of data and conclusions. The Contributor certifies that all individuals’
named in the acknowledgement section have provided written permission to be named.

J.MISCELLANEOUS

This Agreement may be amended or modified only in a writing executed by both parties. The waiver or
failure of any party to exercise any rights under this Agreement shall not be deemed a waiver or other
limitation of any other right or any future right. This Agreement shall inure to the benefit of, and shall be
binding upon, the parties, their respective successors and permitted assigns. This Agreement may be
executed in two (2) or more counterparts, each of which shall be an original and all of which taken together
shall constitute one and the same agreement. Executed copies of this Agreement may be delivered by
facsimile transmission, pdf/email or other comparable electronic means. If for any reason any provision of this
Agreement shall be deemed by a court of competent jurisdiction to be legally invalid or unenforceable, the
validity, legality and enforceability of the remainder of this Agreement shall not be affected and such
provision shall be deemed modified to the minimum extent necessary to make such provision consistent with
applicable law and, in its modified form, such provision shall then be enforceable and enforced. The parties
agree to do such further acts'and to execute and deliver such additional agreements and instruments from
time to time as either may at any time reasonably request in order to assure and confirm unto such requesting
party the rights, powers and remedies conferred in the Agreement. This Agreement, including any exhibits
attached hereto, contains the entire agreement and understanding of the parties with respect to the subject
matter hereof, and supersedes all prior agreements, negotiations, representations and proposals, written and
oral, relating thereto.

All Contributors must sign below. Contributors must check one box except that NIH grantees should
check both Contributor-owned work and the NIH grantee box. If your Contribution was written
during the course of employment, your employer must also sign where indicated.

Please send your original completed and signed forms by fax or email a scanned copy to the Journal
production editor. For production editor contact details please visit the Journal’s online author guidelines.

Do not send in hard copies of these forms.

[/ ] Contributor-owned work /%71/"‘7 é\m_/\/ 571002021
Contributéf’s signature Date

Arezoo Movagha, 2 Resencc Associate

Type or print name and title

Co-Contributor’s signature Date

Type or print name and title
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| Company/Institution-owned
Work (made-for-hire in the  Company or Institution (Employer-for-Hire) Date
Course of employment)

Authorized signature of Employer Date

Contributor’s signature Date

Type or print name and title

ATTACH ADDITIONAL SIGNATURE PAGES AS NECESSARY

| ] U.S. Government work
Note to U.S. Government Employees
A contribution prepared by a U.S. federal government employee as part of the employee's official duties, or
which is an official U.S. Government publication, is called a "U.S. Government work", and is in the public
domain in the United States. In such case, Paragraph A.I will not apply but the Contributor must type
his/her name (in the Contributor's signature line) above. Contributor acknowledges that the Contribution
will be published in the United States and other countries. If the Contribution was not prepared as part of
the employee's duties or is not an official U.S. Government publication, it is not a U.S. Government work.

[ ] U.K. Government work (Crown Copyright)

Note to U.K. Government Employees

The rights in a contribution prepared by an employee of a UK government department, agency or other
Crown body as part of his/her official duties, or which is an official government publication, belong to the
Crown. Contributors must ensure they comply with departmental regulations and submit the appropriate
authorisation to publish. If your status as a government employee legally prevents you from signing this
Agreement, please contact the Journal production editor.

[ ] Other

Including Other Government work or Non-Governmental Organisation work

Note to Non-U.S., Non-U.K. Government Employees or Non-Governmental Organisation Employees
If your status as a government or non-governmental organisation employee legally prevents you Jrom
signing this Agreement, please contact the Journal production editor.
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Exhibit A

Financial Disclosure

The Contributor has received financial and material support for this research and work regardless of date
from the following sources:

Name:

Address:

Type of support:

This material will be printed with the published article.

In the past year from the date of submission, the Contributor has also received the following support
unrelated to this research (e.g., grants, advisory boards, employment, consultancies, contracts, honoraria,
royalties, expert testimony, partnerships, or stock ownership in medically-related fields):

Name:

Address:

Type of support:

~ This material will be posted on the journal website and may be printed at the Editors’ discretion.

ATTACH ADDITIONAL INFORMATION AS NECESSARY
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COPYRIGHT TRANSFER AGREEMENT

Date: 5’\0(24’ ; ‘
Contributor name: L@Qﬂ A Sm H/V‘ B O\\M oL ["\—
Contributor address: \S_m \’\\ 3 h \ QI\A HV/ e ‘

Manuscript number:

Re: Manuscript entitled: (the “Contribution”)

for publication in: Movement Disorders (the “Journal”)

Published by Wiley on behalf of The International Parkinson and Movement Disorder Society (the
“Owner”)

Dear Contributor(s):

Thank you for submitting your Contribution for publication. In order to expedite the editing and publishing
process and enable the Owner to disseminate your Contribution to the fullest extent, we need to have this
Copyright Transfer Agreement executed. If the Contribution is not accepted for publication, or if the
Contribution is subsequently rejected, this Agreement shall be null and void. Publication cannot proceed
without a signed copy of this Agreement.

A. COPYRIGHT

The Contributor assigns to the Owner, during the full term of copyright and any extensions or renewals, all
copyright in and to the Contribution, and all rights therein, including but not limited to the right to
reproduce, publish, republish, transmit, sell, transfer, distribute, and otherwise use the Contribution in whole
or in part in electronic and print editions of the Journal and in derivative works throughout the world, in all
languages and in all media of expression now known or later developed, and to license or permit others to do
so.

B. RETAINED RIGHTS

Notwithstanding the above, the Contributor or, if applicable, the Contributor’s employer, retains all
proprietary rights other than copyright, such as patent rights, in any process, procedure or article of
manufacture described in the Contribution. This reservation of rights does not affect or limit the rights
assigned to Owner in Section A.

C. PERMITTED USES BY CONTRIBUTOR

1. License. The Owner grants to Contributor a non-exclusive, non-transferable and limited license to
reproduce and distribute copies of the print or electronic “preprints” of the unpublished Contribution, in the
original form submitted to the Journal prior to the peer review process, solely to colleagues within the
Contributor’s nonprofit organization or educational institution. The Contributor shall make no more than
100 printed copies of the preprints in any calendar year. Such preprints may be posted as electronic files on
the Contributor’s own personal website, on the Contributor’s internal intranet at Contributor’s nonprofit
organization or educational institution, or on a secure external website at the Contributor’s nonprofit
organization or educational institution, provided that access is limited to employees and/or students at
Contributor’s non-profit organization or educational institution. Contributor shall not charge a fee for any




preprints, and Contributor’s use under this Section C shall not be for any commercial purpose, or for any
systematic external distribution (e.g., posting on a listserve, public website, database connected to a public
access server, or automated delivery system). The license grant in this Section does not apply to for-profit
corporations, and any proposed use outside of the scope of this Section C must be pre-approved in writing
by the Owner. The rights granted to Contributor under this Section C do not include reproduction,
distribution or any other use of rating scales, videos or other audiovisual materials associated with the
Contribution.

2. Required Citation. Prior to publication, the Contributor must provide full credit and acknowledgement
of the Journal in all preprints in the following format: This is a preprint of an article accepted for
publication in [Journal Title], Copyright © [year] The International Parkinson and Movement Disorder
Society. After publication, the Contributor must provide a citation to the Journal in all preprints in the
following format: This is a preprint of an article that was published in [Journal title]: (Title of Article,
Contributor, Journal Title and Volume/ Issue, Copyright © [year] The International Parkinson and
Movement Disorder Society). An electronic link must be provided to the Journal’s website, located at
http://www.interscience. Wiley.com. The Contributor agrees not to update the preprint or replace it with the
published version of the Contribution.

3. Accepted Version. Re-use of the accepted and peer-reviewed (but not the final typeset published) version
of the Contribution (the “Accepted Version™) is not permitted under this Agreement. There are separate
arrangements with certain funding agencies governing reuse of the Accepted Version. Additional terms
apply if the Contributor receives or received funding from these agencies. The details of those relationships,
and other offerings allowing open web use, are set forth at the following website: http://www.wiley.com/go/
funderstatement.

4. Additional Terms for Certain Funders. Certain funders, including the NTH, members of the Research
Councils UK (RCUK) and Wellcome Trust require deposit of the Accepted Version in a public repository
after an embargo period. Details of funding arrangements are set out at the following website:
http://www.wiley.com/go/funderstatement. Additional terms may be applicable. Please contact the
production editor for the journal at MDSprod@wiley.com if you have additional funding requirements.

If any Contributor receiving funds from applicable sources does not choose the Owner’s OnlineOpen option,
the Contributor will be allowed to self-archive by depositing the Accepted Version in a public repository

after the following applicable embargo period has expired, subject to further conditions imposed by the
RCUK:

a. 12 months from first publication online of the final published version of the Contribution for
research funded by members of the Research Councils UK (RCUK) other than The
Economic and Social Research Council (ESRC) and the Arts and Humanities Research
Council (AHRC); or

b. 24 months from first publication online of the final published version of the Contribution for
research funded by ESRC or AHRC.

5. Additional Terms for Certain Institutions. Wiley has arrangements with certain educational
institutions to permit the deposit of the Accepted Version in the institutional repository after an embargo
period. Details of such arrangements are set out at the following website:

http://olabout.wilev.com/ WileyCDA/Section/id-406074.html . Additional terms may be applicable.

If any Contributor affiliated with these applicable educational institutions does not choose the Owner’s
OnlineOpen option, the Contributor will be allowed to self-archive by depositing the Accepted Version in
the educational institution’s repository after the following applicable embargo period has expired. See the
following website for details: hitp://olabout. wiley.com/ WileyCDA/Section/id-81701 1. html.




D. CONTRIBUTIONS OWNED BY EMPLOYER

If the Contribution was written by the Contributor in the course of the Contributor’s employment (as a
“work-made-for-hire” in the course of employment), the Contribution is owned by the company/institution
which must execute this Agreement (in addition to the Contributor’s signature). In such case, the
company/institution hereby assigns to the Owner, during the full term of copyright, all copyright in and to
the Contribution for the full term of copyright throughout the world as specified in Section A above.

E. GOVERNMENT CONTRACTS

In the case of a Contribution prepared under U.S. Government contract or grant, the U.S. Government may
reproduce, without charge, all or portions of the Contribution and may authorize others to do so, for official
U.S. Government purposes only, if the U.S. Government contract or grant so requires. (U.S. Government,
U.K. Government, and other government employees: see notes at end.)

F. CONTRIBUTOR’S REPRESENTATIONS

The Contributor represents that the Contribution is the Contributor’s original work, all individuals identified
as Contributors actually contributed to the Contribution, and all individuals who contributed are included.
The Contribution is submitted only to this Journal and has not been published before. (If excerpts from
copyrighted works owned by third parties are included, the Contributor will obtain written permission from
the copyright owners for all uses as set forth in the Journal’s Instructions for Contributors, and show credit
to the sources in the Contribution.) The Contributor also warrants that the Contribution contains no libelous
or unlawful statements, does not infringe upon the rights (including without limitation the copyright, patent
or trademark rights) or the privacy of others, or contain material or instructions that might cause harm or
injury. Upon request, Contributor will provide the data or will cooperating fully in obtaining and providing
the data on which the Contribution is based for examination by the editors or their assignees.

G. FINANCIAL DISCLOSURES

The Contributor certifies that his/her financial and material support for this research and work, regardless of
date, is clearly identified on Exhibit A to this Agreement. The Contributor has also identified on Exhibit A,
all other support unrelated to this research, covering the past year from the date of submission (e.g., grants,
advisory boards, employment, consultancies, contracts, honoraria, royalties, expert testimony, partnerships,
or stock ownership in medically-related fields).

H. VIDEO AND PHOTOGRAPHY CONSENT

In the event that the Contribution includes, discloses or incorporates any content (including, without
limitation, any video clip or photograph) which identifies any individual patient(s) (“patient identifiable
content”), the Contributor obtained from such patient(s) written consent to such inclusion, disclosure or
incorporation and that this consent fully complies with all legal requirements, including without limitation,
all of the requirements of the laws of the jurisdiction(s) to which the patient(s) and the patient(s)’ physician
are subject, including the United States Health Insurance Portability and Accountability Act of 1996
(“HIPAA”) if applicable. The Contributor hereby certifies that, if the patient consent form is in a language
other than English, such consent form meets all of the requirements set forth in the Instructions to Authors.
In addition, the Contributor hereby confirms that he/she obtained from patient(s) written consent to use the
patient identifiable content in both print and online (i.e., internet/web-based) publication formats. The
Contributor further certifies that the person executing any such patient consent form, to the best of his/her
knowledge, had legal capacity under applicable law to execute the form on behalf of the patient.




I. ACKNOWLEDGEMENTS

The Contributor should obtain written permission from all individuals named in the acknowledgement since
readers may infer their endorsement of data and conclusions. The Contributor certifies that all individuals
named in the acknowledgement section have provided written permission to be named.

J. MISCELLANEOUS

This Agreement may be amended or modified only in a writing executed by both parties. The waiver or
failure of any party to exercise any rights under this Agreement shall not be deemed a waiver or other
limitation of any other right or any future right. This Agreement shall inure to the benefit of, and shall be
binding upon, the parties, their respective successors and permitted assigns. This Agreement may be

All Contributors must sign below. Contributors must check one box except that NIH grantees should
check both Contributor-owned work and the NIH grantee box. If your Contribution was written
during the course of employment, your employer must also sign where indicated.

Please send your original completed and signed forms by fax or email a scanned copy to the Journal
production editor. For production editor contact details please visit the Journal’s online author guidelines.
Do not send in hard copies of these forms.

] Contributor-owned work jL\ VUM §:p -‘ZI

Contributor’s signature Date

Learnn Smith an“( +
Type or print name and title

Co-Contributor’s signature Date

Type or print name and title




[ ] Company/Institution-owned .
Work (made-for-hire in the ~ Company or Institution (Employer-for-Hire) Date
Course of employment)

Authorized signature of Employer Date

Contributor’s signature Date

Type or print name and title

ATTACH ADDITIONAL SIGNATURE PAGES AS NECESSARY

[ 1 U.S. Government work
Note to U.S. Government Employees
A contribution prepared by a U.S. federal government employee as part of the employee's official duties, or
which is an official U.S. Government publication, is called a "U.S. Government work", and is in the public
domain in the United States. In such case, Paragraph A.1 will not apply but the Contributor must type
his/her name (in the Contributor's signature line) above. Contributor acknowledges that the Contribution
will be published in the United States and other countries. If the Contribution was not prepared as part of
the employee's duties or is not an official U.S. Government publication, it is not a U.S. Government work.

[ ] U.K. Government work (Crown Copyright)

Note to U.K. Government Employees

The rights in a contribution prepared by an employee of a UK government department, agency or other
Crown body as part of his/her official duties, or which is an official government publication, belong to the
Crown. Contributors must ensure they comply with departmental regulations and submit the appropriate
authorisation to publish. If your status as a government employee legally prevents you from signing this
Agreement, please contact the Journal production editor.

[ ] Other

Including Other Government work or Non-Governmental Organisation work

Note to Non-U.S., Non-U.K. Government Employees or Non-Governmental Organisation Employees
If your status as a government or non-governmental organisation employee legally prevents you from
signing this Agreement, please contact the Journal production editor.




Exhibit A

Financial Disclosure

The Contributor has received financial and material support for this research and work regardless of date
from the following sources:

Name:

Address:

Type of support:

This material will be printed with the published article.

In the past year from the date of submission, the Contributor has also received the following support
unrelated to this research (e.g., grants, advisory boards, employment, consultancies, contracts, honoraria
royalties, expert testimony, partnerships, or stock ownership in medically-related fields):

>

Name:

Address:

Type of support:

This material will be posted on the journal website and may be printed at the Editors’ discretion.

ATTACH ADDITIONAL INFORMATION AS NECESSARY




COPYRIGHT TRANSFER AGREEMENT
Date: ﬂ 120 4 )
Contributor name; M Mﬂm ll (-k

Contributor address:
Manuscript number: _{¥] DS —2U—0591, ]
{ Yre W’{‘k}lw Wo i

Re: Manuscript entitled: ﬁ/l-n}. NWr‘s}‘a é::ﬁ{ Ev;‘_{(:_dq 'W F:/\M(tﬁ'; “comribmioz;;)kw_{.

for publication in: Movement Disorders (the “Journal™)

Published by Wiley on behalf of The International Parkinson and Movement Disorder Society (the
“Owner")

Dear Contributor(s):

Thank you for submitting your Contribution for publication. In order to expedite the editing and publishing
process and enable the Owner to disseminate your Contribution to the fullest extent, we need to have this
Copyright Transfer Agreement executed. If the Contribution is not accepted for publication, or if the
Contribution is subsequently rejected, this Agreement shall be null and void. Publication cannot proceed
without a signed copy of this Agreement.

A. COPYRIGHT

The Contributor assigns to the Owner, during the full term of copyright and any extensions or renewals, all
copyright in and to the Contribution, and all rights therein, including but not limited to the right to
reproduce, publish, republish, transmit, seil, transfer, distribute, and otherwise use the Contribution in whole
or in part in electronic and print editions of the Journal and in derivative works throughout the world, in all
languages and in all media of expression now known or later developed, and to license or permit others to do
$0.

B. RETAINED RIGHTS

Notwithstanding the above, the Contributor or, if applicable, the Contributor's employer, retains all
proprietary rights other than copyright, such as patent rights, in any process, procedure or article of
manufacture described in the Contribution, This reservation of rights does not affect or limit the rights
assigned to Owner in Section A.

C. PERMITTED USES BY CONTRIBUTOR

1. License. The Owner grants to Contributor a non-exclusive, non-transferable and limited license to
reproduce and distribute copies of the print or electronic “preprints” of the unpublished Contribution, in the
original form submitted to the Journal prior to the peer review process, solely to colleagues within the
Contributor’s nonprofit organization or educational institution. The Contributor shall make no more than
100 printed copies of the preprints in any calendar year. Such preprints may be posted as electronic files on
the Contributor’s own personal website, on the Contributor’s internal intranet at Contributor’s nonprofit
organization or educational institution, or on a secure external website at the Contributor’s nonprofit
organization or educational institution, provided that access is limited to employees and/or students at
Contributor’s non-profit organization or educational institution. Contributor shall not charge a fee for any



preprints, and Contributor’s use under this Section C shall not be for any commercial purpose, or for any
systematic external distribution (e.g., posting on a listserve, public website, database connected to a public
access server, or automated delivery system). The license grant in this Section does not apply to for-profit
corporations, and any proposed use outside of the scope of this Section C must be pre-approved in writing
by the Owner. The rights granted to Contributor under this Section C do not include reproduction,
distribution or any other use of rating scales, videos or other audiovisual materials associated with the
Contribution.

2. Required Citation. Prior to publication, the Contributor must provide full credit and acknowledgement
of the Journal in all preprints in the following format: This is a preprint of an article accepted for
publication in [Journal Title], Copyright © [year] The International Parkinson and Movement Disorder
Society. After publication, the Contributor must provide a citation to the Journal in all preprints in the
following format: This is a preprint of an article that was published in [Journal title): (Title of Article,
Contributor, Journal Title and Volume/ Issue, Copyright © [year] The International Parkinson and
Movement Disorder Society). An electronic link must be provided to the Journal's website, located at
http:fwww.interscience, Wiley.com. The Contributor agrees not to update the preprint or replace it with the
published version of the Contribution.

3. Accepted Version. Re-use of the accepted and peer-reviewed (but not the final typeset published) version
of the Contribution (the “Accepted Version™) is not permitted under this Agreement. There are separate
arrangements with certain funding agencies governing reuse of the Accepted Version. Additional terms
apply if the Contributor receives or received funding from these agencies. The details of those relationskips,
and other offerings allowing open web use, are set forth at the following website: http:/iwww.wiley.com/go/
funderstatement.

4. Additional Terms for Certain Funders. Certain funders, including the NIH, members of the Research
Councils UK (RCUK) and Wellcome Trust require deposit of the Accepted Version in a public repository
after an embargo period. Details of funding arrangements are set out at the following website:

hitp:/www wiley.convgo/funderstatement.  Additional terms may be applicable. Please contact the
production editor for the journal at MDSprodiitwiley com if you have additional funding requirements.

If any Contributor receiving funds from applicable sources does not choose the Owner's OnlineOpen option,
the Contributor will be allowed to self-archive by depositing the Accepted Version in a public repository
after the following applicable embargo period has expired, subject to further conditions imposed by the
RCUK:

a. 12 months from first publication online of the final published version of the Contribution for
research funded by members of the Research Councils UK (RCUK) other than The
Economic and Social Research Council (ESRC) and the Arts and Humanities Research
Council (AHRC); or

b. 24 months from first publication online of the final published version of the Contribution for
research funded by ESRC or AHRC,

5. Additional Terms for Certain Institutions. Wiley has arrangements with certain educational
institutions to permit the deposit of the Accepted Version in the institutional repository after an embargo
period.  Details of such arrangements are set out at the following website:
http:/7olabout.wiley.com/WileyCDA/Section/id-406074.htinl . Additional terms may be applicable.

If any Contributor affiliated with these applicable educational institutions does not choose the Owner’s
OnlineOpen option, the Contributor will be allowed to self-archive by depositing the Accepted Version in
the educational institution’s repository after the following applicable embargo period has expired, See the
following website for details: htp:#/olabout. wiley.com/WileyCDA/Section/id-8 1701 1 html,




D. CONTRIBUTIONS OWNED BY EMPLOYER

If the Contribution was written by the Contributor in the course of the Contributor’s employment (as a
“work-made-for-hire” in the course of employment), the Contribution is owned by the company/institution
which must execute this Agreement (in addition to the Contributor’s signature), In such case, the
company/institution hereby assigns to the Owner, during the full term of copyright, all copyright in and to
the Contribution for the full term of copyright throughout the world as specified in Section A above.

E. GOVERNMENT CONTRACTS

In the case of a Contribution prepared under U.S. Government contract or grant, the U.S. Government may
reproduce, without charge, all or portions of the Contribution and may authorize others to do so, for official
U.S. Government purposes only, if the U.S. Government contract or grant so requires. (U.S. Government,
U.K. Government, and other government employees: see notes at end.)

F. CONTRIBUTOR'S REPRESENTATIONS

The Contributor represents that the Contribution is the Contributor’s otriginal work, all individuals identified
as Contributors actually contributed to the Contribution, and all individuals who contributed are included.
The Contribution is submitted only to this Journal and has not been published before. (If excerpts from
copyrighted works owned by third parties are included, the Contributor will obtain written permission from
the copyright owners for all uses as set forth in the Joumal’s Instructions for Contributers, and show credit
to the sources in the Contribution.) The Contributor also warrants that the Contribution contains no libelous
or unlawful statements, does not infringe upon the rights (including without limitation the copyright, patent
or trademark rights) or the privacy of others, or contain material or instructions that might cause harm or
injury. Upon request, Contributor will provide the data or will cooperating fully in obtaining and providing
the data on which the Contribution is based for examination by the editors or their assignees.

G. FINANCIAL DISCLOSURES

The Contributor certifies that his/her financial and material support for this research and work, regardless of
date, is clearly identified on Exhibit A to this Agreement. The Contributor has also identified on Exhibit A,
all other support unrelated to this research, covering the past year from the date of submission (e.g., grants,
advisory boards, employment, consultancies, contracts, honoraria, royalties, expert testimony, partnerships,
or stock ownership in medically-related fields).

H. YIDEO AND PHOTOGRAPHY CONSENT

In the event that the Contribution includes, discloses or incorporates any content (including, without
limitation, any video clip or photograph) which identifies any individual patient(s} (“patient identifiable
content”), the Contributor obtained from such patient(s) written consent to such inclusion, disclosure or
incorporation and that this consent fully complies with all legal requirements, including without limitation,
all of the requirements of the laws of the Jurisdiction(s) to which the patient(s) and the patient(s)’ physician
are subject, including the United States Health Insurance Portability and Accountability Act of 1996
(*HIPAA”) if applicable. The Contributor hereby certifies that, if the patient consent form is in a language
other than English, such consent form meets all of the requirements set forth in the Instructions to Authors.
In addition, the Contributor hereby confirms that he/she obtained from patient(s) written consent to use the
patient identifiable content in both print and online (i.e., internet/web-based) publication formats. The
Contributor further certifies that the person executing any such patient consent form, to the best of his/her
knowledge, had legal capacity under applicable iaw to execute the form on behalf of the patient.



I. ACKNOWLEDGEMENTS

The Contributor should obtain written permission from all individuals named in the acknowledgement since
readers may infer their endorsement of data and conclusions. The Contributor certifies that all individuals
named in the acknowledgement section have provided written permission to be named.

J. MISCELLANEOUS

This Agreement may be amended or modified only in a writing executed by both parties. The waiver or
failure of any party to exercise any rights under this Agreement shall not be deemed a waiver or other
limitation of any other right or any future right. This Agreement shall inure to the benefit of, and shall be
binding upon, the parties, their respective successors and permitted assigns. This Agreement may be
executed in two (2} or more counterparts, each of which shall be an original and all of which taken together
shall constitute one and the same agreement. Executed copies of this Agreement may be delivered by
facsimile transmission, pdffemail or other comparable electronic means. If for any reason any provision of this
Agreement shall be deemed by a court of competent jurisdiction to be legally invalid or unenforceable, the
validity, legality and enforceability of the remainder of this Agreement shall not be affected and such
provision shall be deemed modified to the minimum extent necessary to make such provision consistent with
applicable law and, in its modified form, such provision shall then be enforceable and enforced. The parties
agree to do such further acts and to execute and deliver such additional agreements and instruments from
time to time as either may at any time reasonably request in order to assure and confirm unto such requesting
party the rights, powers and remedies conferred in the Agreement. This Agreement, including any exhibits
attached hereto, contains the entire agreement and understanding of the parties with respect to the subject
matter hereof, and supersedes all prior agreements, negotiations, representations and proposals, written and
oral, relating thereto,

All Contributors must sign below. Contributors must check one box except that NIH grantees should
check both Contributor-owned work and the NIH grantee box. If your Contribution was written
during the course of employment, your employer must also sign where indicated.

Please send your original completed and signed forms by fax or email a scanned copy to the Journal
production editor, For production editor contact details please visit the Journal’s online author guidelines.
Do not send in hard copies of these forms,

[ k | Contributor-owned work

Contributor's signature Date

T_yl;e or print name and title

DDA il

Co—Contribu%&r\s' si%*ture Date
£ lie 2betv %V\ Aexani

Type or print name and title v




[ | Company/Institution-owned )
Work (made-for-hire in the ~ Company or Institution (Employer-for-Hire) ~ Date
Course of employment)

Autherized signature of Employer Date

Contributor’s signature Date

Type or print name and title

ATTACH ADDITIONAL SIGNATURE PAGES AS NECESSARY

[ | U.S. Government work

Note to U.S. Government Employees
A contribution prepared by a U.S. federal government employee as part of the employee's official duties, or
which is an official U.S. Government publication, is called a "U.S. Government work". and is in the public
domain in the United States. In such case, Paragraph A.1 will not apply but the Contributor must type
his/her name (in the Contributor's signature line) above. Contributor acknowledges that the Contribution
will be published in the United States and other countries. If the Contribution was not prepared as part of
the employee’s duties or is not an official U.S. Government publication, it is not a U.S. Government work.

[ ] U.K. Government work (Crown Copyright)

Note to UK. Government Employees

The rights in a contribution prepared by an employee of a UK government depariment, agency or other
Crown body as part of his/her official duties, or which is an official government publication, belong to the
Crown. Contributors must ensure they comply with departmental regulations and submit the appropriate
authorisation to publish. If your status as a government employee legally prevents you from signing this
Agreement, please contact the Journal production editor.

[ ]Other

Including Other Government work or Non-Governmental Organisation work

Note to Non-U.S., Non-U.K. Governmeni Employees or Non-Governmental Organisation Employees
If your status as a government or non-governmental organisation employee legally prevents you from
signing this Agreement, please contact the Journal production editor.




Exhibit A
Financial Disclosure
The Contributor has received financial and material support for this research and work regardless of date
from the following sources:

Name:

Address:

Type of support:

This material will be printed with the published article.

In the past year from the date of submission, the Contributor has also received the following support
unrelated to this research (e.g., grants, advisory boards, employment, consultancies, contracts, honoraria,
royalties, expert testimony, partnerships, or stock ownership in medically-related fields):

Name:

Address:

Type of support:

This material will be posted on the journal website and may be printed at the Editors” discretion.

ATTACH ADDITIONAL INFORMATION AS NECESSARY



COPYRIGHT TRANSFER AGREEMENT

5/15/21
Date:

Contributor name: Marsha Mailick

Contributor address: 315 E 68th StApt 3K, NY, NY 10065

Manuscript number; MDS-21-0099.R1

Re: Manuscript entitlied; ~Mild neurological signs in FMR1...."  (the “Contribution”)

for publication in:_Movement Disordefthe “Journal”)

Published by Wiley on behalf of The International Parkinson and Movement Disorder Society (the
“Owner”)

Dear Contributor(s):

Thank you for submitting your Contribution for publication. In order to expedite the editing and publishing
process and enable the Owner to disseminate your Contribution to the fullest extent, we need to have this
Copyright Transfer Agreement executed. If the Contribution is not accepted for publication, or if the
Contribution is subsequently rejected, this Agreement shall be null andPutilication cannot proceed

without a signed copy of this Agreement.

A. COPYRIGHT

The Contributor assigns to the Owner, during the full term of copyright and any extensions or renewals, all
copyright in and to the Contribution, and all rights therein, including but not limited to the right to

reproduce, publish, republish, transmit, sell, transfer, distriaoteotherwise use the Contribution in whole

or in part in electronic and print editions of the Journal and in derivative works throughout the world, in all
languages and in all media of expression now known or later developed, and to license or permit others to do
So.

B. RETAINED RIGHTS

Notwithstanding the above, the Contributor or, if applicable, the Contributor’'s employer, retains all
proprietary rights other than copyright, such as patent rights, in any process, procedure or article of
manufacture described in the Contribution. This reservation of rights does not affect or limit the rights
assigned to Owner in Section A.

C. PERMITTED USES BY CONTRIBUTOR

1. License. The Owner grants to Contributor a non-exclusive, non-transferable and limited license to
reproduce and distribute copies of the print or electronic “preprints” of the unpublished Contribution, in the
original form submitted to the Journal prior to the peer review process, solely to colleagues within the
Contributor’s nonprofit organization or educational institution. The Contributor shall make no more than

100 printed copies of the preprints in any calendar year. Such preprints may be posted as electronic files on
the Contributor's own personal website, on the Contributor’s internal intranet at Contributor’'s nonprofit
organization or educational institution, or on a secure external website at the Contributor’s nonprofit
organization or educational institution, provided that access is limited to employees and/or students at
Contributor’s non-profit organization or educational institution.  Contributor shall not charge a fee for any
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preprints, and Contributor's use under this Section C shall not be for any commercial purpose, or for any
systematic external distribution (e.g., posting on a listserve, public website, database connected to a public
access server, or automated delivery system). The license grant in this Section does not apply to for-profit
corporations, and any proposed use outside of the scope of this Section C must be pre-approved in writing
by the Owner. The rights granted to Contributor under this Section C do not include reproduction,
distribution or any other use of rating scales, videos or other audiovisual materials associated with the
Contribution.

2. Required Citation. Prior to publication, the Contributor must provide full credit and acknowledgement
of the Journal in all preprints in the following format: This is a preprint of an article accepted for
publication in [Journal Title], Copyright © [year] The International Parkinson and Movement Disorder
Society. After publication, the Contributor must provide a citation to the Journal in all preprints in the
following format: This is a preprint of an article that was published in [Journal title]: (Title of Article,
Contributor, Journal Title and Volume/ Issue, Copyright © [year] The International Parkinson and
Movement Disorder Society). An electronic link must be provided to the Journal’'s website, located at
http://www.interscience.Wiley.comThe Contributor agrees not to update the preprint or replace it with the
published version of the Contribution.

3. Accepted VersionRe-use of the accepted and peer-reviewed (but not the final typeset published) version
of the Contribution (the “Accepted Version”) is not permitted under this Agreement. There are separate
arrangements with certain funding agencies governing reuse of the Accepted Version. Additional terms
apply if the Contributor receives or received funding from these agencies. The details of those relationships,
and other offerings allowing open web use, are set forth at the following website: http://www.wiley.com/go/
funderstatement.

4. Additional Terms for Certain Funders. Certain funders, including the NIH, members of the Research
Councils UK (RCUK) and Wellcome Trust require deposit of the Accepted Version in a public repository
after an embargo period. Details of funding arrangements are set out at the following website:
http://www.wiley.com/go/funderstatemenfdditional terms may be applicable. Please contact the
production editor for the journal BtDSprod @wiley.conif you have additional funding requirements.

If any Contributor receiving funds from applicable sources does not choose the Owner’s OnlineOpen option,
the Contributor will be allowed to self-archive by depositing the Accepted Version in a public repository
after the following applicable embargo period has expired, subject to further conditions imposed by the
RCUK:

a. 12 months from first publication online of the final published version of the Contribution for
research funded by members of the Research Councils UK (RCUK) other than The
Economic and Social Research Council (ESRC) and the Arts and Humanities Research
Council (AHRC); or

b. 24 months from first publication online of the final published version of the Contribution for
research funded by ESRC or AHRC.

5. Additional Terms for Certain Institutions. Wiley has arrangements with certain educational
institutions to permit the deposit of the Accepted Version in the institutional repository after an embargo
period. Details of such arrangements are set out at the following website:
http://olabout.wiley.com/WileyCDA/Section/id-4060%4ml| . Additional terms may be applicable.

If any Contributor affiliated with these applicable educational institutions does not choose the Owner’s
OnlineOpen option, the Contributor will be allowed to self-archive by depositing the Accepted Version in
the educational institution’s repository after the following applicable embargo period has expired. See the
following website for detailsattp://olabout.wiley.com/WileyCDA/Section/id-8170himl.




D. CONTRIBUTIONS OWNED BY EMPLOYER

If the Contribution was written by the Contributor in the course of the Contributor’'s employment (as a
“work-made-for-hire” in the course of employment), the Contribution is owned by the companyl/institution
which must execute this Agreement (in addition to the Contributor’s signature). In such case, the
company/institution hereby assigns to the Owner, during the full term of copyright, all copyright in and to
the Contribution for the full term of copyright throughout the world as specified in Section A above.

E. GOVERNMENT CONTRACTS

In the case of a Contribution prepared under U.S. Government contract or grant, the U.S. Government may
reproduce, without charge, all or portions of the Contribution and may authorize others to do so, for official
U.S. Government purposes only, if the U.S. Government contract or grant so requires. (U.S. Government,
U.K. Government, and other government employees: see notes at end.)

F. CONTRIBUTOR'S REPRESENTATIONS

The Contributor represents that the Contribution is the Contributor’s original work, all individuals identified
as Contributors actually contributed to the Contribution, and all individuals who contributed are included.
The Contribution is submitted only to this Journal and has not been published before. (If excerpts from
copyrighted works owned by third parties are included, the Contributor will obtain written permission from
the copyright owners for all uses as set forth in the Journal’s Instructions for Contributors, and show credit
to the sources in the Contribution.) The Contributor also warrants that the Contribution contains no libelous
or unlawful statements, does not infringe upon the rights (including without limitation the copyright, patent
or trademark rights) or the privacy of others, or contain material or instructions that might cause harm or
injury. Upon request, Contributor will provide the data or will cooperating fully in obtaining and providing
the data on which the Contribution is based for examination by the editors or their assignees.

G. FINANCIAL DISCLOSURES

The Contributor certifies that his/her financial and material support for this research and work, regardless of
date, is clearly identified on Exhibit A to this Agreement. The Contributor has also identified on Exhibit A,
all other support unrelated to this research, covering the past year from the date of submission (e.g., grants,
advisory boards, employment, consultancies, contracts, honoraria, royalties, expert testimony, partnerships,
or stock ownership in medically-related fields).

H. VIDEO AND PHOTOGRAPHY CONSENT

In the event that the Contribution includes, discloses or incorporates any content (including, without
limitation, any video clip or photograph) which identifies any individual patient(s) (“patient identifiable
content”), the Contributor obtained from such patient(s) written consent to such inclusion, disclosure or
incorporation and that this consent fully complies with all legal requirements, including without limitation,
all of the requirements of the laws of the jurisdiction(s) to which the patient(s) and the patient(s)’ physician
are subject, including the United States Health Insurance Portability and Accountability Act of 1996
(“HIPAA”) if applicable. The Contributor hereby certifies that, if the patient consent form is in a language
other than English, such consent form meets all of the requirements set forth in the Instructions to Authors.
In addition, the Contributor hereby confirms that he/she obtained from patient(s) written consent to use the
patient identifiable content in both print and online (i.e., internet/web-based) publication formats. The
Contributor further certifies that the person executing any such patient consent form, to the best of his/her
knowledge, had legal capacity under applicable law to execute the form on behalf of the patient.



I. ACKNOWLEDGEMENTS

The Contributor should obtain written permission from all individuals named in the acknowledgement since
readers may infer their endorsement of data and conclusions. The Contributor certifies that all individuals
named in the acknowledgement section have provided written permission to be named.

J. MISCELLANEOUS

This Agreement may be amended or modified only in a writing executed by both parties. The waiver or
failure of any party to exercise any rights under this Agreement shall not be deemed a waiver or other
limitation of any other right or any future right. This Agreement shall inure to the benefit of, and shall be
binding upon, the parties, their respective successors and permitted assigns. This Agreement may be
executed in two (2) or more counterparts, each of which shall be an original and all of which taken together
shall constitute one and the same agreement. Executed copies of this Agreement may be delivered by
facsimile transmission, pdf/email or other comparable electronic means. If for any reason any provision of this
Agreement shall be deemed by a court of competent jurisdiction to be legally invalid or unenforceable, the
validity, legality and enforceability of the remainder of this Agreement shall not be affected and such
provision shall be deemed modified to the minimum extent necessary to make such provision consistent with
applicable law and, in its modified form, such provision shall then be enforceable and enforced. The parties
agree to do such further acts and to execute and deliver such additional agreements and instruments from
time to time as either may at any time reasonably request in order to assure and confirm unto such requesting
party the rights, powers and remedies conferred in the Agreement. This Agreement, including any exhibits
attached hereto, contains the entire agreement and understanding of the parties with respect to the subject
matter hereof, and supersedes all prior agreements, negotiations, representations and proposals, written and
oral, relating thereto.

All Contributors must sign below. Contributors must check one box except that NIH grantees should
check both Contributor-owned work and the NIH grantee box. If your Contribution was written
during the course of employment, your employer must also sign where indicated.

Please send your original completed and signed forms by fax or email a scanned copy toXbernal
production editor. For production editor contact details please visit the Journal’s online author guidelines.
Do not send in hard copies of these forms.

[ Contributor-owned work

Contributor’s signature Date

Type or print name and title

Tt fpattccn ke 5/15/21

Co-Contributor’s signature Date

Murray Brilliant, researcher

Type or print name and title
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[ Company/Institution-owned
Work (made-for-hire in the ~ Company or Institution (Employer-for-Hire) Date
Course of employment)

Authorized signature of Employer Date

Contributor’s signature Date

Type or print name and title

ATTACH ADDITIONAL SIGNATURE PAGES AS NECESSARY

[ U.S. Government work

Note to U.S. Government Employees

A contribution prepared by a U.S. federal government employee as part of the employee's official duties, or
which is an official U.S. Government publication, is called a "U.S. Government work", and is in the public
domain in the United States. In such case, Paragraph A.1 will not apply but the Contributor must type
his/her name (in the Contributor's signature line) above. Contributor acknowledges that the Contribution
will be published in the United States and other countries. If the Contribution was not prepared as part of
the employee's duties or is not an official U.S. Government publication, it is not a U.S. Government work.

[ U.K. Government work (Crown Copyright)

Note to U.K. Government Employees

The rights in a contribution prepared by an employee of a UK government department, agency or other

Crown body as part of his/her official duties, or which is an official government publication, belong to the
Crown. Contributors must ensure they comply with departmental regulations and submit the appropriate
authorisation to publish. If your status as a government employee legally prevents you from signing this
Agreement, please contact the Journal production editor.

[ Other

Including Other Government work or Non-Governmental Organisation work

Note to Non-U.S., Non-U.K. Government Employees or Non-Governmental Organisation Employees
If your status as a government or non-governmental organisation employee legally prevents you from
signing this Agreement, please contact the Journal production editor.




Exhibit A

Financial Disclosure

The Contributor has received financial and material support for this research and work regardless of date
from the following sources:

none
Name:

Address:

Type of support:

This material will be printed with the published article.

In the past year from the date of submission, the Contributor has also received the following support
unrelated to this research (e.g., grants, advisory boards, employment, consultancies, contracts, honoraria,
royalties, expert testimony, partnerships, or stock ownership in medically-related fields):

Name: none

Address:

Type of support:

This material will be posted on the journal website and may be printed at the Editors’ discretion.

ATTACH ADDITIONAL INFORMATION AS NECESSARY



COPYRIGHT TRANSFER AGREEMENT

5/15/21
Date:

Contributor name: Marsha Mailick

Contributor address: 315 E 68th StApt 3K, NY, NY 10065

Manuscript number; MDS-21-0099.R1

Re: Manuscript entitlied; ~Mild neurological signs in FMR1...."  (the “Contribution”)

for publication in:_Movement Disordefthe “Journal”)

Published by Wiley on behalf of The International Parkinson and Movement Disorder Society (the
“Owner”)

Dear Contributor(s):

Thank you for submitting your Contribution for publication. In order to expedite the editing and publishing
process and enable the Owner to disseminate your Contribution to the fullest extent, we need to have this
Copyright Transfer Agreement executed. If the Contribution is not accepted for publication, or if the
Contribution is subsequently rejected, this Agreement shall be null andPutilication cannot proceed

without a signed copy of this Agreement.

A. COPYRIGHT

The Contributor assigns to the Owner, during the full term of copyright and any extensions or renewals, all
copyright in and to the Contribution, and all rights therein, including but not limited to the right to

reproduce, publish, republish, transmit, sell, transfer, distriaoteotherwise use the Contribution in whole

or in part in electronic and print editions of the Journal and in derivative works throughout the world, in all
languages and in all media of expression now known or later developed, and to license or permit others to do
So.

B. RETAINED RIGHTS

Notwithstanding the above, the Contributor or, if applicable, the Contributor’'s employer, retains all
proprietary rights other than copyright, such as patent rights, in any process, procedure or article of
manufacture described in the Contribution. This reservation of rights does not affect or limit the rights
assigned to Owner in Section A.

C. PERMITTED USES BY CONTRIBUTOR

1. License. The Owner grants to Contributor a non-exclusive, non-transferable and limited license to
reproduce and distribute copies of the print or electronic “preprints” of the unpublished Contribution, in the
original form submitted to the Journal prior to the peer review process, solely to colleagues within the
Contributor’s nonprofit organization or educational institution. The Contributor shall make no more than

100 printed copies of the preprints in any calendar year. Such preprints may be posted as electronic files on
the Contributor's own personal website, on the Contributor’s internal intranet at Contributor’'s nonprofit
organization or educational institution, or on a secure external website at the Contributor’s nonprofit
organization or educational institution, provided that access is limited to employees and/or students at
Contributor’s non-profit organization or educational institution.  Contributor shall not charge a fee for any
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preprints, and Contributor's use under this Section C shall not be for any commercial purpose, or for any
systematic external distribution (e.g., posting on a listserve, public website, database connected to a public
access server, or automated delivery system). The license grant in this Section does not apply to for-profit
corporations, and any proposed use outside of the scope of this Section C must be pre-approved in writing
by the Owner. The rights granted to Contributor under this Section C do not include reproduction,
distribution or any other use of rating scales, videos or other audiovisual materials associated with the
Contribution.

2. Required Citation. Prior to publication, the Contributor must provide full credit and acknowledgement
of the Journal in all preprints in the following format: This is a preprint of an article accepted for
publication in [Journal Title], Copyright © [year] The International Parkinson and Movement Disorder
Society. After publication, the Contributor must provide a citation to the Journal in all preprints in the
following format: This is a preprint of an article that was published in [Journal title]: (Title of Article,
Contributor, Journal Title and Volume/ Issue, Copyright © [year] The International Parkinson and
Movement Disorder Society). An electronic link must be provided to the Journal’'s website, located at
http://www.interscience.Wiley.comThe Contributor agrees not to update the preprint or replace it with the
published version of the Contribution.

3. Accepted VersionRe-use of the accepted and peer-reviewed (but not the final typeset published) version
of the Contribution (the “Accepted Version”) is not permitted under this Agreement. There are separate
arrangements with certain funding agencies governing reuse of the Accepted Version. Additional terms
apply if the Contributor receives or received funding from these agencies. The details of those relationships,
and other offerings allowing open web use, are set forth at the following website: http://www.wiley.com/go/
funderstatement.

4. Additional Terms for Certain Funders. Certain funders, including the NIH, members of the Research
Councils UK (RCUK) and Wellcome Trust require deposit of the Accepted Version in a public repository
after an embargo period. Details of funding arrangements are set out at the following website:
http://www.wiley.com/go/funderstatemenfdditional terms may be applicable. Please contact the
production editor for the journal BtDSprod @wiley.conif you have additional funding requirements.

If any Contributor receiving funds from applicable sources does not choose the Owner’s OnlineOpen option,
the Contributor will be allowed to self-archive by depositing the Accepted Version in a public repository
after the following applicable embargo period has expired, subject to further conditions imposed by the
RCUK:

a. 12 months from first publication online of the final published version of the Contribution for
research funded by members of the Research Councils UK (RCUK) other than The
Economic and Social Research Council (ESRC) and the Arts and Humanities Research
Council (AHRC); or

b. 24 months from first publication online of the final published version of the Contribution for
research funded by ESRC or AHRC.

5. Additional Terms for Certain Institutions. Wiley has arrangements with certain educational
institutions to permit the deposit of the Accepted Version in the institutional repository after an embargo
period. Details of such arrangements are set out at the following website:
http://olabout.wiley.com/WileyCDA/Section/id-4060%4ml| . Additional terms may be applicable.

If any Contributor affiliated with these applicable educational institutions does not choose the Owner’s
OnlineOpen option, the Contributor will be allowed to self-archive by depositing the Accepted Version in
the educational institution’s repository after the following applicable embargo period has expired. See the
following website for detailsattp://olabout.wiley.com/WileyCDA/Section/id-8170himl.




D. CONTRIBUTIONS OWNED BY EMPLOYER

If the Contribution was written by the Contributor in the course of the Contributor’'s employment (as a
“work-made-for-hire” in the course of employment), the Contribution is owned by the companyl/institution
which must execute this Agreement (in addition to the Contributor’s signature). In such case, the
company/institution hereby assigns to the Owner, during the full term of copyright, all copyright in and to
the Contribution for the full term of copyright throughout the world as specified in Section A above.

E. GOVERNMENT CONTRACTS

In the case of a Contribution prepared under U.S. Government contract or grant, the U.S. Government may
reproduce, without charge, all or portions of the Contribution and may authorize others to do so, for official
U.S. Government purposes only, if the U.S. Government contract or grant so requires. (U.S. Government,
U.K. Government, and other government employees: see notes at end.)

F. CONTRIBUTOR'S REPRESENTATIONS

The Contributor represents that the Contribution is the Contributor’s original work, all individuals identified
as Contributors actually contributed to the Contribution, and all individuals who contributed are included.
The Contribution is submitted only to this Journal and has not been published before. (If excerpts from
copyrighted works owned by third parties are included, the Contributor will obtain written permission from
the copyright owners for all uses as set forth in the Journal’s Instructions for Contributors, and show credit
to the sources in the Contribution.) The Contributor also warrants that the Contribution contains no libelous
or unlawful statements, does not infringe upon the rights (including without limitation the copyright, patent
or trademark rights) or the privacy of others, or contain material or instructions that might cause harm or
injury. Upon request, Contributor will provide the data or will cooperating fully in obtaining and providing
the data on which the Contribution is based for examination by the editors or their assignees.

G. FINANCIAL DISCLOSURES

The Contributor certifies that his/her financial and material support for this research and work, regardless of
date, is clearly identified on Exhibit A to this Agreement. The Contributor has also identified on Exhibit A,
all other support unrelated to this research, covering the past year from the date of submission (e.g., grants,
advisory boards, employment, consultancies, contracts, honoraria, royalties, expert testimony, partnerships,
or stock ownership in medically-related fields).

H. VIDEO AND PHOTOGRAPHY CONSENT

In the event that the Contribution includes, discloses or incorporates any content (including, without
limitation, any video clip or photograph) which identifies any individual patient(s) (“patient identifiable
content”), the Contributor obtained from such patient(s) written consent to such inclusion, disclosure or
incorporation and that this consent fully complies with all legal requirements, including without limitation,
all of the requirements of the laws of the jurisdiction(s) to which the patient(s) and the patient(s)’ physician
are subject, including the United States Health Insurance Portability and Accountability Act of 1996
(“HIPAA”) if applicable. The Contributor hereby certifies that, if the patient consent form is in a language
other than English, such consent form meets all of the requirements set forth in the Instructions to Authors.
In addition, the Contributor hereby confirms that he/she obtained from patient(s) written consent to use the
patient identifiable content in both print and online (i.e., internet/web-based) publication formats. The
Contributor further certifies that the person executing any such patient consent form, to the best of his/her
knowledge, had legal capacity under applicable law to execute the form on behalf of the patient.



I. ACKNOWLEDGEMENTS

The Contributor should obtain written permission from all individuals named in the acknowledgement since
readers may infer their endorsement of data and conclusions. The Contributor certifies that all individuals
named in the acknowledgement section have provided written permission to be named.

J. MISCELLANEOUS

This Agreement may be amended or modified only in a writing executed by both parties. The waiver or
failure of any party to exercise any rights under this Agreement shall not be deemed a waiver or other
limitation of any other right or any future right. This Agreement shall inure to the benefit of, and shall be
binding upon, the parties, their respective successors and permitted assigns. This Agreement may be
executed in two (2) or more counterparts, each of which shall be an original and all of which taken together
shall constitute one and the same agreement. Executed copies of this Agreement may be delivered by
facsimile transmission, pdf/email or other comparable electronic means. If for any reason any provision of this
Agreement shall be deemed by a court of competent jurisdiction to be legally invalid or unenforceable, the
validity, legality and enforceability of the remainder of this Agreement shall not be affected and such
provision shall be deemed modified to the minimum extent necessary to make such provision consistent with
applicable law and, in its modified form, such provision shall then be enforceable and enforced. The parties
agree to do such further acts and to execute and deliver such additional agreements and instruments from
time to time as either may at any time reasonably request in order to assure and confirm unto such requesting
party the rights, powers and remedies conferred in the Agreement. This Agreement, including any exhibits
attached hereto, contains the entire agreement and understanding of the parties with respect to the subject
matter hereof, and supersedes all prior agreements, negotiations, representations and proposals, written and
oral, relating thereto.

All Contributors must sign below. Contributors must check one box except that NIH grantees should
check both Contributor-owned work and the NIH grantee box. If your Contribution was written
during the course of employment, your employer must also sign where indicated.

Please send your original completed and signed forms by fax or email a scanned copy toXbernal
production editor. For production editor contact details please visit the Journal’s online author guidelines.
Do not send in hard copies of these forms.

[ Contributor-owned work

Contributor’s signature Date

Type or print name and title

5/18/21

Co-Contributor’s signature Date

Jaime Boero,

Type or print name and title



Albee Messing
5/18/21


[ Company/Institution-owned
Work (made-for-hire in the ~ Company or Institution (Employer-for-Hire) Date
Course of employment)

Authorized signature of Employer Date

Contributor’s signature Date

Type or print name and title

ATTACH ADDITIONAL SIGNATURE PAGES AS NECESSARY

[ U.S. Government work

Note to U.S. Government Employees

A contribution prepared by a U.S. federal government employee as part of the employee's official duties, or
which is an official U.S. Government publication, is called a "U.S. Government work", and is in the public
domain in the United States. In such case, Paragraph A.1 will not apply but the Contributor must type
his/her name (in the Contributor's signature line) above. Contributor acknowledges that the Contribution
will be published in the United States and other countries. If the Contribution was not prepared as part of
the employee's duties or is not an official U.S. Government publication, it is not a U.S. Government work.

[ U.K. Government work (Crown Copyright)

Note to U.K. Government Employees

The rights in a contribution prepared by an employee of a UK government department, agency or other

Crown body as part of his/her official duties, or which is an official government publication, belong to the
Crown. Contributors must ensure they comply with departmental regulations and submit the appropriate
authorisation to publish. If your status as a government employee legally prevents you from signing this
Agreement, please contact the Journal production editor.

[ Other

Including Other Government work or Non-Governmental Organisation work

Note to Non-U.S., Non-U.K. Government Employees or Non-Governmental Organisation Employees
If your status as a government or non-governmental organisation employee legally prevents you from
signing this Agreement, please contact the Journal production editor.




Exhibit A

Financial Disclosure

The Contributor has received financial and material support for this research and work regardless of date
from the following sources:

none
Name:

Address:

Type of support:

This material will be printed with the published article.

In the past year from the date of submission, the Contributor has also received the following support
unrelated to this research (e.g., grants, advisory boards, employment, consultancies, contracts, honoraria,
royalties, expert testimony, partnerships, or stock ownership in medically-related fields):

Name: none

Address:

Type of support:

This material will be posted on the journal website and may be printed at the Editors’ discretion.

ATTACH ADDITIONAL INFORMATION AS NECESSARY



COPYRIGHT TRANSFER AGREEMENT

Date: May 13,2021

Contributor name: Peter Todd

Contributor address: 4005 BSRB, 109 Zina Pitcher Place, Ann Arbor, MI 48109

Manuscript number: MDS-21-0099

Re: Manuscript entitled®€€ below (the “Contribution”)

Mild Neurological Signs in FMR1 Premutation Women in an Unselected Community-Based Cohort

for publication in: Movement Disorders (the “Journal”)

Published by Wiley on behalf of The International Parkinson and Movement Disorder Society (the
“Owner”)

Dear Contributor(s):

Thank you for submitting your Contribution for publication. In order to expedite the editing and publishing
process and enable the Owner to disseminate your Contribution to the fullest extent, we need to have this
Copyright Transfer Agreement executed. If the Contribution is not accepted for publication, or if the
Contribution is subsequently rejected, this Agreement shall be null andPutilication cannot proceed

without a signed copy of this Agreement.

A. COPYRIGHT

The Contributor assigns to the Owner, during the full term of copyright and any extensions or renewals, all
copyright in and to the Contribution, and all rights therein, including but not limited to the right to

reproduce, publish, republish, transmit, sell, transfer, distriaoteotherwise use the Contribution in whole

or in part in electronic and print editions of the Journal and in derivative works throughout the world, in all
languages and in all media of expression now known or later developed, and to license or permit others to do
So.

B. RETAINED RIGHTS

Notwithstanding the above, the Contributor or, if applicable, the Contributor’'s employer, retains all
proprietary rights other than copyright, such as patent rights, in any process, procedure or article of
manufacture described in the Contribution. This reservation of rights does not affect or limit the rights
assigned to Owner in Section A.

C. PERMITTED USES BY CONTRIBUTOR

1. License. The Owner grants to Contributor a non-exclusive, non-transferable and limited license to
reproduce and distribute copies of the print or electronic “preprints” of the unpublished Contribution, in the
original form submitted to the Journal prior to the peer review process, solely to colleagues within the
Contributor’s nonprofit organization or educational institution. The Contributor shall make no more than

100 printed copies of the preprints in any calendar year. Such preprints may be posted as electronic files on
the Contributor's own personal website, on the Contributor’s internal intranet at Contributor’'s nonprofit
organization or educational institution, or on a secure external website at the Contributor’s nonprofit
organization or educational institution, provided that access is limited to employees and/or students at
Contributor’s non-profit organization or educational institution.  Contributor shall not charge a fee for any



preprints, and Contributor's use under this Section C shall not be for any commercial purpose, or for any
systematic external distribution (e.g., posting on a listserve, public website, database connected to a public
access server, or automated delivery system). The license grant in this Section does not apply to for-profit
corporations, and any proposed use outside of the scope of this Section C must be pre-approved in writing
by the Owner. The rights granted to Contributor under this Section C do not include reproduction,
distribution or any other use of rating scales, videos or other audiovisual materials associated with the
Contribution.

2. Required Citation. Prior to publication, the Contributor must provide full credit and acknowledgement
of the Journal in all preprints in the following format: This is a preprint of an article accepted for
publication in [Journal Title], Copyright © [year] The International Parkinson and Movement Disorder
Society. After publication, the Contributor must provide a citation to the Journal in all preprints in the
following format: This is a preprint of an article that was published in [Journal title]: (Title of Article,
Contributor, Journal Title and Volume/ Issue, Copyright © [year] The International Parkinson and
Movement Disorder Society). An electronic link must be provided to the Journal’'s website, located at
http://www.interscience.Wiley.comThe Contributor agrees not to update the preprint or replace it with the
published version of the Contribution.

3. Accepted VersionRe-use of the accepted and peer-reviewed (but not the final typeset published) version
of the Contribution (the “Accepted Version”) is not permitted under this Agreement. There are separate
arrangements with certain funding agencies governing reuse of the Accepted Version. Additional terms
apply if the Contributor receives or received funding from these agencies. The details of those relationships,
and other offerings allowing open web use, are set forth at the following website: http://www.wiley.com/go/
funderstatement.

4. Additional Terms for Certain Funders. Certain funders, including the NIH, members of the Research
Councils UK (RCUK) and Wellcome Trust require deposit of the Accepted Version in a public repository
after an embargo period. Details of funding arrangements are set out at the following website:
http://www.wiley.com/go/funderstatemenfdditional terms may be applicable. Please contact the
production editor for the journal BtDSprod @wiley.conif you have additional funding requirements.

If any Contributor receiving funds from applicable sources does not choose the Owner’s OnlineOpen option,
the Contributor will be allowed to self-archive by depositing the Accepted Version in a public repository
after the following applicable embargo period has expired, subject to further conditions imposed by the
RCUK:

a. 12 months from first publication online of the final published version of the Contribution for
research funded by members of the Research Councils UK (RCUK) other than The
Economic and Social Research Council (ESRC) and the Arts and Humanities Research
Council (AHRC); or

b. 24 months from first publication online of the final published version of the Contribution for
research funded by ESRC or AHRC.

5. Additional Terms for Certain Institutions. Wiley has arrangements with certain educational
institutions to permit the deposit of the Accepted Version in the institutional repository after an embargo
period. Details of such arrangements are set out at the following website:
http://olabout.wiley.com/WileyCDA/Section/id-4060%4ml| . Additional terms may be applicable.

If any Contributor affiliated with these applicable educational institutions does not choose the Owner’s
OnlineOpen option, the Contributor will be allowed to self-archive by depositing the Accepted Version in
the educational institution’s repository after the following applicable embargo period has expired. See the
following website for detailsattp://olabout.wiley.com/WileyCDA/Section/id-8170himl.




D. CONTRIBUTIONS OWNED BY EMPLOYER

If the Contribution was written by the Contributor in the course of the Contributor’'s employment (as a
“work-made-for-hire” in the course of employment), the Contribution is owned by the companyl/institution
which must execute this Agreement (in addition to the Contributor’s signature). In such case, the
company/institution hereby assigns to the Owner, during the full term of copyright, all copyright in and to
the Contribution for the full term of copyright throughout the world as specified in Section A above.

E. GOVERNMENT CONTRACTS

In the case of a Contribution prepared under U.S. Government contract or grant, the U.S. Government may
reproduce, without charge, all or portions of the Contribution and may authorize others to do so, for official
U.S. Government purposes only, if the U.S. Government contract or grant so requires. (U.S. Government,
U.K. Government, and other government employees: see notes at end.)

F. CONTRIBUTOR'S REPRESENTATIONS

The Contributor represents that the Contribution is the Contributor’s original work, all individuals identified
as Contributors actually contributed to the Contribution, and all individuals who contributed are included.
The Contribution is submitted only to this Journal and has not been published before. (If excerpts from
copyrighted works owned by third parties are included, the Contributor will obtain written permission from
the copyright owners for all uses as set forth in the Journal’s Instructions for Contributors, and show credit
to the sources in the Contribution.) The Contributor also warrants that the Contribution contains no libelous
or unlawful statements, does not infringe upon the rights (including without limitation the copyright, patent
or trademark rights) or the privacy of others, or contain material or instructions that might cause harm or
injury. Upon request, Contributor will provide the data or will cooperating fully in obtaining and providing
the data on which the Contribution is based for examination by the editors or their assignees.

G. FINANCIAL DISCLOSURES

The Contributor certifies that his/her financial and material support for this research and work, regardless of
date, is clearly identified on Exhibit A to this Agreement. The Contributor has also identified on Exhibit A,
all other support unrelated to this research, covering the past year from the date of submission (e.g., grants,
advisory boards, employment, consultancies, contracts, honoraria, royalties, expert testimony, partnerships,
or stock ownership in medically-related fields).

H. VIDEO AND PHOTOGRAPHY CONSENT

In the event that the Contribution includes, discloses or incorporates any content (including, without
limitation, any video clip or photograph) which identifies any individual patient(s) (“patient identifiable
content”), the Contributor obtained from such patient(s) written consent to such inclusion, disclosure or
incorporation and that this consent fully complies with all legal requirements, including without limitation,
all of the requirements of the laws of the jurisdiction(s) to which the patient(s) and the patient(s)’ physician
are subject, including the United States Health Insurance Portability and Accountability Act of 1996
(“HIPAA”) if applicable. The Contributor hereby certifies that, if the patient consent form is in a language
other than English, such consent form meets all of the requirements set forth in the Instructions to Authors.
In addition, the Contributor hereby confirms that he/she obtained from patient(s) written consent to use the
patient identifiable content in both print and online (i.e., internet/web-based) publication formats. The
Contributor further certifies that the person executing any such patient consent form, to the best of his/her
knowledge, had legal capacity under applicable law to execute the form on behalf of the patient.



I. ACKNOWLEDGEMENTS

The Contributor should obtain written permission from all individuals named in the acknowledgement since
readers may infer their endorsement of data and conclusions. The Contributor certifies that all individuals
named in the acknowledgement section have provided written permission to be named.

J. MISCELLANEOUS

This Agreement may be amended or modified only in a writing executed by both parties. The waiver or
failure of any party to exercise any rights under this Agreement shall not be deemed a waiver or other
limitation of any other right or any future right. This Agreement shall inure to the benefit of, and shall be
binding upon, the parties, their respective successors and permitted assigns. This Agreement may be
executed in two (2) or more counterparts, each of which shall be an original and all of which taken together
shall constitute one and the same agreement. Executed copies of this Agreement may be delivered by
facsimile transmission, pdf/email or other comparable electronic means. If for any reason any provision of this
Agreement shall be deemed by a court of competent jurisdiction to be legally invalid or unenforceable, the
validity, legality and enforceability of the remainder of this Agreement shall not be affected and such
provision shall be deemed modified to the minimum extent necessary to make such provision consistent with
applicable law and, in its modified form, such provision shall then be enforceable and enforced. The parties
agree to do such further acts and to execute and deliver such additional agreements and instruments from
time to time as either may at any time reasonably request in order to assure and confirm unto such requesting
party the rights, powers and remedies conferred in the Agreement. This Agreement, including any exhibits
attached hereto, contains the entire agreement and understanding of the parties with respect to the subject
matter hereof, and supersedes all prior agreements, negotiations, representations and proposals, written and
oral, relating thereto.

All Contributors must sign below. Contributors must check one box except that NIH grantees should
check both Contributor-owned work and the NIH grantee box. If your Contribution was written
during the course of employment, your employer must also sign where indicated.

Please send your original completed and signed forms by fax or email a scanned copy toXbernal
production editor. For production editor contact details please visit the Journal’s online author guidelines.
Do not send in hard copies of these forms.

Contributor’s signature Date

Peter K Todd, MD, PhD
Type or print name and title

[ X ] Contributor-owned work

Co-Contributor’s signature Date

Type or print name and title




[ Company/Institution-owned
Work (made-for-hire in the ~ Company or InstitutiEmployer-for-Hire) Date
Course of employment)

Authorized signature of Employer Date

Contributor’s signature Date

Type or print name and title

ATTACH ADDITIONAL SIGNATURE PAGES AS NECESSARY

[ U.S. Government work

Note to U.S. Government Employees

A contribution prepared by a U.S. federal governnemployee as part of the employee's official dute
which is an official U.S. Government publicationcalled a "U.S. Government work”, and is in thélju
domain in the United States. In such case, Pardgrad will not apply but the Contributor must type
his/her name (in the Contributor's signature limdjove. Contributor acknowledges that the Contrituti
will be published in the United States and othamtdes. If the Contribution was not prepared astpd
the employee's duties or is not an official U.Sv&oment publication, it is not a U.S. Governmeaoitkw

[ U.K. Government work (Crown Copyright)

Note to U.K. Government Employees

The rights in a contribution prepared by an empkgéa UK government department, agency or other
Crown body as part of his/her official duties, dnieh is an official government publication, beldoghe
Crown. Contributors must ensure they comply withadienental regulations and submit the appropriate
authorisation to publish. If your status as a gowaent employee legally prevents you from signirgy th
Agreement, please contact the Journal productidtoed

[ Other

Including Other Government work or Non-Governme@egjanisation work

Note to Non-U.S., Non-U.K. Government Employeé$oor-Governmental Organisation Employees
If your status as a government or non-governmentgénisation employee legally prevents you from
signing this Agreement, please contact the Joupnadluction editor.




Exhibit A
Financial Disclosure

The Contributor has received financial and material support for this research and work regardless of date
from the following sources:

Name: NIH

Address:

Type of support; Grant support

This material will be printed with the published article.

In the past year from the date of submission, the Contributor has also received the following support
unrelated to this research (e.g., grants, advisory boards, employment, consultancies, contracts, honoraria,
royalties, expert testimony, partnerships, or stock ownership in medically-related fields):

Name: Denali Therapeutics

Address:

Type of support; Consutant fees and Stock ownership

This material will be posted on the journal website and may be printed at the Editors’ discretion.

ATTACH ADDITIONAL INFORMATION AS NECESSARY



COPYRIGHT TRANSFER AGREEMENT
Date: Zhe ’7’ !

Contributor name: Derrnin Ha l

Contributor address: _ 125 WHSH Barrism, Suih 155 Chicago
Manuscript number: 21 . 0097. R ]
Re: Manuscript entitled: _Mildd  Newro $0417§ g PMRI .- (he “Contribution”)

for publication in: Movement Disorders (the “Journal”)

Published by Wiley on behalf of The International Parkinson and Movement Disorder Society (the
“Owner")

Dear Contributor(s):

Thank you for submitting your Contribution for publication. In order to expedite the editing and publishing
process and enable the Owner to disseminate your Contribution to the fullest extent, we need to have this
Copyright Transfer Agreement executed. If the Contribution is not accepted for publication, or if the
Contribution is subsequently rejected, this Agreement shall be null and void. Publication cannot proceed
without a signed copy of this Agreement.

A. COPYRIGHT

The Contributor assigns to the Owner, during the full term of copyright and any extensions or renewals, all
copyright in and to the Contribution, and all rights therein, including but not limited to the right to
reproduce, publish, republish, transmit, sell, transfer, distribute, and otherwise use the Contributian in whole
or in part in electronic and print editions of the Journal and in derivative works throughout the world, in all

languages and in ail media of expression now known or later developed, and to license or permit others to do
s0.

B. RETAINED RIGHTS

Notwithstanding the above, the Contributor or, if applicable, the Contributor’s employer, retains all
proprietary rights other than copyright, such as patent rights, in any process, procedure or article of
manufacture described in the Contribution. This reservation of rights does not affect or limit the rights
assigned to Owner in Section A.

C. PERMITTED USES BY CONTRIBUTOR

L. License. The Owner grants to Contributor a non-exclusive, non-transferable and limited license to
reproduce and distribute copies of the print or electronic “preprints” of the unpublished Contribution, in the
original form submitted to the Journal prior to the peer review process, solely to colleagues within the
Contributor’s nonprofit organization or educational institution. The Contributor shall make no more than
100 printed copies of the preprints in any calendar year. Such preprints may be posted as electronic files on
the Contributor’s own personal website, on the Contributor’s internal intranet at Contributor’s nonprofit
organization or educational institution, or on a secure external website at the Contributor's nonprofit
organization or educational institution, provided that access is limited to employees and/or students at
Contributor’s non-profit organization or educational institution. Contributor shall not charge a fee for any



preprints, and Contributor’s use under this Section C shall not be for any commercial purpose, or for any
systematic external distribution (e.g., posting on a listserve, public website, database connected to a public
access server, or automated delivery system). The license grant in this Section does not apply to for-profit
corporations, and any proposed use outside of the scope of this Section C must be pre-approved in writing
by the Owner. The rights granted to Contributor under this Section C do not include reproduction,
distribution or any other use of rating scales, videos or other audiovisual materials associated with the
Contribution.

2. Required Citation. Prior to publication, the Contributor must provide full credit and acknowledgement
of the Journal in all preprints in the following format: This is a preprint of an article accepted for
publication in [Journal Title], Copyright © {year] The International Parkinson and Movement Disorder
Saciety. After publication, the Contributor must provide a citation to the Journal in all preprints in the
following format: This is a preprint of an article that was published in [Journal title]: (Title of Article,
Contributor, Journal Title and Volume/ Issue, Copyright € [year] The International Parkinson and
Movement Disorder Society). An electronic link must be provided to the Journal’s website, located at
hitp-www.interscience. Wiley.com. The Contributor agrees not to update the preprint or replace it with the
published version of the Contribution,

3. Accepted Version. Re-use of the accepted and peer-reviewed (but not the final typeset published) version
of the Contribution (the “Accepted Version™) is not permitted under this Agreement. There are separate
arrangements with certain funding agencies governing reuse of the Accepted Version. Additional terms
apply if the Contributor receives or received funding from these agencies. The details of those relationships,
and other offerings allowing open web use, are set forth at the following website: http://'www.wiley.com/go/
funderstatement.

4. Additional Terms for Certain Funders. Certain funders, inctuding the NIH, members of the Research
Councils UK (RCUK) and Wellcome Trust require deposit of the Accepted Version in a public repository
after an embargo period. Details of funding arrangements are set out at the following website:

hiip: s owiley com eofunderstiement. Additional terms may be applicable. Please contact the
production editor for the journal at MDSprodi@wiley.com if you have additional funding requirements.
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Table 1. Potentially Confounding Comorbidity Diagnoses Recorded in Participants’ Electronic

Health Records 2.

Category Description ICD10
Cerebrovascular disease Brain stem stroke syndrome G46.3
Cerebrovascular disease, unspecified 167.9
Abnormalities of gait and mobility R26
Ataxic gait R26.0
Gait problems Difficulty in walking, not elsewhere classified R26.2
Other abnormalities of gait and mobility R26.89
Unspecified abnormalities of gait and mobility R26.9
Ataxia, unspecified R27.0
Unilateral primary osteoarthritis, right hip M16.11
Unilateral primary osteoarthritis, left hip M16.12
Hip osteoarthritis Unilateral osteoarthritis resulting from hip dysplasia, M16.3
unspecified hip '
Osteoarthritis of hip, unspecified M16.9
Presence of right artificial hip joint Z796.641
Hip replacement Presence of left artificial hip joint 796.642
Presence of unspecified artificial hip joint Z796.649
Bilateral primary osteoarthritis of knee M17.0
Unilateral primary osteoarthritis, unspecified knee M17.10
Knee osteoarthritis Unilateral primary osteoarthritis, right knee M17.11
Unilateral primary osteoarthritis, left knee M17.12
Osteoarthritis of knee, unspecified M17.9
Presence of right artificial knee joint Z796.651
Knee replacement Presence of left artificial knee joint Z796.652
Presence of artificial knee joint, bilateral Z96.653
Presence of unspecified artificial knee joint Z96.659
Parkinson's disease G20
Myoclonus G25.3
Other movement disorders | Abnormal involuntary movements R25
Essential tremor G25
Tremor, unspecified R25.1
Idiopathic progressive neuropathy G60.3
Hereditary and idiopathic neuropathy, unspecified G60.9
Neuropathy Inflammatory polyneuropathy, unspecified G61.9
Polyneuropathy, unspecified G62.9
Idiopathic peripheral autonomic neuropathy G90.0
Radiculopathy Radiculopathy, lumbar region M54.16




Category

Description
Rheumatoid arthritis with rheumatoid factor of

ICD10

claudication

e : MO0/5.79
unspecified hip without organ or systems involvement
Rheumatoid arthritis Rheumatoid arthritis with rheumatoid factor,
o~ MO05.9
unspecified
Rheumatoid arthritis, unspecified M06.9
Spondylolisthesis, site unspecified M43.10
Spondylolisthesis Spondylolisthesis, lumbar region M43.16
Fusion of spine, site unspecified M43.2
Spinal stenosis, site unspecified M48.00
Spinal stenosis, occipito-atlanto-axial region M48.01
Spinal stenosis, thoracic region M48.04
Spinal stenosis Spinal stenosis, lumbar region M48.06
Splna_l stenosis, lumbar region without neurogenic M48.061
claudication
Spinal stenosis, lumbar region with neurogenic M48.062

2Codes are organized in 12 categories using the ICD10 hierarchies or similarity of diagnoses.




Table 2. Comparison of Premutation Carriers and Controls Based on Potentially Confounding

Comorbidity Code Categories in the Electronic Health Records .

Controls (n=61) Premutation F-values | p-values
Carriers (n=35)

% having at least one 39.3% (24) 45.7% (16) 0.30 582

potentially confounding

comorbidity code category

Total number of unique 212 (1.5)[1, 7] 1.69 (1.2) [1, 5] 0.64 430

categories of confounding

comorbidity codes among

individuals with at least one

comorbidity codes

% (n) with each category of potentially confounding comorbidity codes
Cerebrovascular disease 1.6% (1) 0% (0) 0.61 437
Gait problems 11.5% (7) 5.7% (2) 0.94 334
Hip osteoarthritis 8.2% (5) 2.9% (1) 1.34 .250
Hip replacement 4.9% (3) 0% (0) 2.06 155
Knee osteoarthritis 26.2% (16) 25.7% (9) 0.05 831
Knee replacement 1.6% (1) 8.6% (3) 2.61 110
Other movement disorders | 9.8% (6) 5.7% (2) 0.47 657
Neuropathy 3.3% (2) 8.6% (3) 1.18 280
Radiculopathy 3.3% (2) 5.7% (2) 0.29 589
Rheumatoid arthritis 1.6% (1) 2.9% (1) 0.14 713
Spondylolisthesis 1.6% (1) 2.9% (1) 0.15 .696
Spinal stenosis 6.6% (4) 5.7% (2) 0.05 822




Table 3. Multiple Regression Models Predicting FXTAS Rating Scale Total Score and Sub-scale Scores (n = 96).

Total score Tremor Ataxia Parkinsonism

b s.e. p-value | b s.e. p-value | b s.e. p-value | b s.e. p-value
Age? 15 12 .200 .08 .05 072 .03 04 481 .02 .05 653
PM status 389 246 118 14 .96 .887 191 .84 .025 161 .99 .106
(premutation=1)
Any comorbidity 573 247 .023 1.23 .96 203 206 .84 .016 208 .99 .039
codes (any code = 1)
Age x PM status 29 19 123 .04 .07 596 13 06  .049 11 .08 156
Any comorbidity .69 18 <.001 |.10 .07 158 .28 06 <.001 |.27 .07 <.001
codes x Age
Any comorbidity -7.01 386 .073 -71 1.50 .640 -285 131 .033 -2.79 155 075
codes x PM status
Age x PM statusx | -1.05 .28 <.001 |-21 11 .052 -44 10 <.001 |-32 11 .005
Any comorbidity
codes
Constant 919 149 <.001 |4.06 58 <.001 |323 51 <.001 |146 .60 017
R-sq 511 294 538 424

Abbreviation: PM, Premutation; b regression coefficient, s.e., standard error

a. Age is mean-centered.





