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Introduction

PD GENEration, launched in partnership with the Parkinson Study Group (PSG) in September 2019, is a multi-center, observational study in North America, designed to offer genetic
counseling, in English and Spanish, and Clinical Laboratory Improvement Amendments (CLIA)-certified genetic testing to people with Parkinson’s disease (PWP). The PD GENEration
test panel, performed by Fulgent Genetics, includes next generation sequencing (NGS) of 7 genes: LRRK2, GBA1, SNCA, PRKN, PINK1, PARK7, VPS35. The broad objectives of the
study are to facilitate access to clinical genetic testing to PWP, and their clinicians, and offer educational materials to clinicians on PD genetics, in order to help accelerate clinical trials
In PD, improve PD care and research, and empower PWP and their care teams.

Methodology
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Participants receive genetic test results of variants classified as pathogenic or
likely pathogenic based on the American College of Medical Genetics (ACMG)
criteria. In addition, the E365K GBAT1 risk allele is returned as it was considered
actionable, i.e. eligible for clinical trial enroliment. Variants of unknown significance
(VUS) are not reported but are catalogued for research use and shared among a
global consortium of PD geneticists and clinicians to centralize discussions of VUS
identified across multiple cohorts (ClinGen Parkinson’s Gene Curation Expert
Panel: https://clinicalgenome.org/affiliation/40079). De-identified data is shared
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PD GENEration makes genetic testing and counseling accessible for PWP and their clinicians. The Parkinson’s Foundation plans to continue to recruit beyond
15,000 participants based on the needs of the patient and research community. By “opening the door” for genetic testing to all those interested and from all
CO n CI us | O backgrounds, the study helps inform care, diversify the data, engage people in research, and qualify more for enrollment in precision medicine clinical trials
for PD. Data generated from this study will be openly accessible to the research community.

For more information on the PD GENEration study, please scan the QR Code.
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Introduction

There has been a great emphasis on the importance genetics plays in PD, with genetic testing for PD becoming more widely used because of observational studies such as PD
GENEration and ROPAD (ClinicalTrials.gov ldentifiers: NCT04994015 and NCT03866603, respectively). In addition, precision medicine clinical trials for PD require genetic testing prior
to enroliment. However, we and others have shown that the definition of PD-related genes and the content of PD panels in the diagnostic setting vary in the number of genes targeted
and in variant interpretations. Based on the National Institutes of Health (NIH) Genetic Testing Registry (GTR), there are 502 unigue commercially available clinical genetic tests for PD,
from 28 Clinical Laboratory Improvement Amendments (CLIA)-approved clinical laboratories (reported as of December 2020). Importantly, the size of these panels range anywhere
from 5 to 62 genes. Given these differences, and the start of precision medicine trials being offered for PD, we collaborated with the ongoing gene and variant curation efforts lead by
MDSGene (www.mdsgene.org), to develop a Parkinson’s disease Gene Curation Expert Panel (PD-GCEP) under ClinGen, a centralized resource across diseases that applies defined
criteria to establish gene-disease validity, and whose findings are recognized by the FDA. The overall objective of this work is to enable variant curation based on ClinGen gene
curation to generate consensus for the interpretation of variants for inclusion in precision medicine clinical trials for PD.

Methodology

To close this gap in the field, we formed the

] - ) ) Figure 1: Purpose of a PD GCEP and VCEP Figure 2. PD GCEP Overview and Goals
Parkinson's Disease Gene Curation Expert Panel Create authoritative central resource that defines the clinical relevance of genes L I e
- - - el and variants for use in PD precision medicine and research Website: https://clinicalgenome.org/affiliation/40079
(PD-GCEP), recognized by ClinGen, with the mission of P -
_ _ T . : ' . . Chairs
defining the clinical validity of gene-disease Patients Clinicians Laboratories  Researchers Parkinson’s Disease Gene Curation Expert Panel Roy Alcalay, MD, M5
iliated to Neurodegenerative ' '
. . . . . James Beck, PhD
relationships for PD and atypical parkinsonism. P Gooseasensss > D Gromaniones > e Gromsaserses 4 O R Samuel P, Strom, PhD FACMG
Sharing GenetiC and Health Data : Parkinson'’s disease (PD) is the second most common neurodegenerative disorder, affecting 1 million Americans. Coordinators
1 1 1 i f i f [ ease contact a coordinator if you
We first targeted the curation of seven well-established , Pt ki s ot s v o s o s ot ey | TR
. . . . . ; . . candidates with genetic forms of PD. Amasi Kumel?
P D gen eS fOI IOWI ng the CI I n Gen prOtOCOI a nd USI ng ItS . CllnGen S C”t'CaI QueStIOnS In this context, the Parkinson’s Foundation (a nonprofit PD patient and research advocacy organization) launched Ak " :@tp ”::D g
the PD GENEration study (NCT04057794), which offers CLIA-accredited testing and genetic counseling to people a:al:ao alar 'inson or
Cu ratl On I nte rfa Ce - with PD. As part of this study, and to meet the broader needs of the research community, we have already '
Is this gene : :
.t d .th IS th|S Varlant |S th|S |nformat|0n convened an international multidisciplinary expert panel of molecular geneticists, clinicians with genetic research ) -
SSOCIa ead Wi t 2 t b| 7 focus, and PD-specific genetic counselors to assess gene- disease validity for an initial set of seven PD genes Genejl?lse?se Validity
CIInG en rOVideS a fram ewo rk in Wh|Ch there are 5 : a disease”? BRLSENNELE CEHIGERISH (LRRK2, GBA, PRKN, PINK1, SNCA, PARK7 and VPS35) using ClinGen'’s framework e ans
< . . ! ! ! ! ! ) View all Gene-Disease Validit
L. p . o . . . Clinical Valldlty Pathog en/cn‘y Clinical Utlllty The scope of work for the GCEP will encom pass 21 genes. While LRRK2, GBA, PRKN, PINK1, SNCA, PARK7 and classifications approved by ﬂ:’is
CI | n |Ca| Val |d |ty CIaSS|f| Catlons (no kn Own d |Sease V:dS35 h:ze a reasonablteI consﬁnsu(: Zs to thT causzlity f; PD anj wiItI be(;(hse. in:tifl focus, we further plan to GCEP.
address 14 genes recen y published by panel members, Blauwendraat and Singleton
relatIOnSh I p, Ilm Ited y mOderate, Strong y and defl n Itlve) : (PMID: 31521533) Importantly, we will focus our efforts on dev elop ng consensus on‘genes‘ with low confidence
Curated Genom|C KnOW|edge Base ' that have been cited in the literature and/or included on commercially available genetic testing panels (e.g.,
: ClinVar & Other Resources ) e 4 Athena Diagnostics, Invitae, Prevention Genetics, and others).
. . . . i '; ' i ' View all Gene-Disease Validity classifications approved by this GCEP.
Figure 1 shows the purpose PD-GCEP will have in s Y @ R s
b gtt . P D t. t p p d F - 2 h QL'(Q@{QQ : Expert Panel Status - Approved Expert Panel
eterin alient care an igure < snows a . SE———— : i - E—————— seet sz
g p g . . Improved Patlent Care Define Group Expert Panel Approval
screenshot of the PD GCEP website landin g page that Rehm et al. ClinGen - The Clinical Genome Resource. N Engl J Med 2015; 372:2235-2242 Complete Completed Aug. 2020

describes the overview and goals of gene curation.

Results

_The PD GCEP panel was formally approvea Figure 3: PD-GCEP Panel Members’ Locations Table 1: PD-GCEP Gene Curations
in August 2020 consisting of 62 l|eaders - |

worldwide representing different disciplines e i
such as clinical neurology, genetics, and oo — ;
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global representation of PD-GCEP members.

As of 2022, the PD GCEP is now affiliated
with the recently formed Neurodegenerative

Clinical Domain Working Group (CDWG) - ... |GBA1 Autosomal Dominant  |Definitive May 2022
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validity of LRRKZ2, GBA1, PRKN, PINK1, | "{

SNCA, VPS35 and PARK7, as there is O BT LRRK2 |Autosomal Dominant |Definitive May 2021

reasonable consensus in the field as to them
playing a role in the causality of PD. The PD-
GCEP found that all these genes are PD-GCEP Curations PRKN Autosomal Recessive |Definitive January 2023
classified as “definitive”, elucidating that
certain variants in these genes are causative

- PD as shown in Table 1. SNCA Autosomal Dominant |Definitive May 2022

We provided a QR code to the PD-GCEP VPS35 |Autosomal Dominant |Definitive November 2021
ClinGen website where the evidence criteria

applied to confirm definitive gene-disease

relationship according to ClinGen’'s Gene PINK1 Autosomal Recessive |Definitive January 2023
Validity Evaluation Criteria (SOP8, SOP9)

and the full curation conducted by the PD- PARK7 |Autosomal Recessive |Definitive June 2022

GCEP is listed and accessible.

Conclusion

We have demonstrated the feasibility of establishing consensus by a leadership curation team using the ClinGen framework. Next, we plan to curate more controversial PD genes that are not
necessarily included in all commercial PD panels, e.g., GCH1, as well as genes linked to atypical parkinsonism. Our expert panel curations via the ClinGen pathogenicity framework will help
guide precision medicine efforts in PD and enable informed FDA decision-making in future therapeutic trials.

In parallel with gene curation efforts, plans to develop a Variant Curation Expert Panel (VCEP) to begin curation of variants among GBA, LRRKZ2 and PRKN are underway to address the
fieldwide needs of generating consensus on the variants that have clinical implications. Variant interpretation is not black and white because of two main reasons: lack of sharing a standard
protocol to interpret the variants, and lack of communication between experts and laboratories, creating multiple interpretations. There are four application parts and we currently are awaiting
approval for Part |. For more information about VCEPs and joining please use the following QR code.
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Background

» Black and African American communities are
underrepresented in Parkinson’s research.1?

* Not considering the lived experiences of Black .
and African American communities hinders drug
development and improved understanding of
Parkinson’s, leading to health inequities with
these communities excluded from the benefits of
research participation.

 The Parkinson’s Foundation Learning Institute

The Learning Institute trains people
with PD and care partners in
research, creating collaborations with

researchers to co-design and
implement studies.

has the p()ten’[ial 1{0) m|t|ga’[e these health The Parkinson’s Foundation Learning Institute was established in 2008 and has
. .. . .. . trained over 400 volunteers in research advocacy to date. We have created a
mequtleS thrOUgh targeted and tallOred tralnlng N national network of research advocates around the U.S. that are actively
researCh adVOcacy for BlaCk and African changing the face of Parkinson’s disease research.
American people Wlth ParkinSOn,S and care PD GENEration is the Parkinson’s Foundation’s largest study and a national

] ] initiative that offers genetic testing for clinically relevant Parkinson’s-related
partnerS and Improve enrollment in research genes and genetic counseling at no cost. To date, more than 10,000 participants
StUdieS SUCh as PD G EN Erati on enrolled in the study, 2% identify as Black or African American.

Methods: Building a Coalition

The Parkinson’s Foundation built a coalition in 2020 led by Black and African
American people with Parkinson’s and their care partners. The coalition is a
special interest group (SIG) in Black Diaspora.

Black and African American clinicians, social workers, nurses and researchers
were Invited to join the coalition as key partners to driving systemic change
among organizations and communities.

The goal of the coalition Is to redesign and execute the Parkinson’s
Foundation Learning Institute in a culturally responsive way for Black and
African American communities and improve enrollment in PD GENEration.

'6\ OUTREACH AND \

Guided by best practices in diversity, equity
and inclusion (DEI) and patient engagement 34

Results: Progress towards Goal

“..  LOGISTICS \ :02 | CURRICULUM & \
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« Coalition meets biweekly for » Redesigned curriculum to « Collaboration with Morehouse
planning; the location and align with the unique needs of School of Medicine to
date was finalized — Atlanta, the Black and African advance equitable research
GA Iin Sept 2023 American community (e.g.,  Added a community day to

* Refined recruitment process greater representation among the Learning Institute to
to reduce potential barriers speakers, less content and engage community, health
(e.g., modified application) more discussion, culturally and faith-based organizations

« Utilized recruitment cohorts relevant pedagogy?®) In partnerships and to provide
for support and sustainability « Expanded metrics to include iInformation and enroll eligible
- participants can continue pre and post measures of iIndividuals in PD GENEration
research advocacy with self-efficacy, experiences and « Open House webinar was
support from Parkinson’s attitudes towards research, added before the Learning

Foundation staff, care acceptability, feasibility and Institute to promote early
network and partners sustainability rapport and to establish trust

Conclusions: Looking Ahead

 The upcoming Learning Institute will result in 30 people living with Parkinson’s and care partners from the Black
and African American community trained in research advocacy, including the tools and resources to advocate Iin
their communities about PD GENEration.

« This cohort of Black and African American people living with Parkinson’s and care partners will be positioned to
drive research agendas and partner with researchers and government agencies on improving quality of life for the
Parkinson’s community.

1) Bailey M. et al (2020). Parkinson's Disease in African Americans: A Review of the Current Literature. J Parkinsons Dis. 10(3):831-841.; 2) Schneider MG . et al (2009) Minority enrollment in Parkinson’s M ad e pOSSi b I e by su pport frO m RObe rt W WOOd r-uff FOU N d ation

disease clinical trials. Parkinsonism Relat Disord 15, 258—-262; 3) Vaswani PA, et al (2020). Overcoming Barriers to Parkinson Disease Trial Participation: Increasing Diversity and Novel Designs for Recruitment

and Retention. Neurotherapeutics, 17(4):1724-1735. 4) Feeney M, et al (2020). Utilizing patient advocates in Parkinson's disease: A proposed framework for patient engagement and the modern metrics that
can determine its success. Health Expect.(4):722-730. 5) Ladson-Billings, G. (1995) Toward a theory of culturally relevant pedagogy. American Education Research Journal, 32(3), 465-491 an d G €ne nteCh’ amem be r Of t h € ROC h € G rou p
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Introduction

Involving people with Parkinson’s disease (PD) and care
partners in research design and execution alongside
researchers has gained traction with implementation
resources increasing’. However, research teams still
seek tailored trainings on methods and best practices for
this work. A landscape review of the PD community and a
survey of staff at academic research centers (Parkinson’s
Foundation Centers of Excellence- COE) indicated a
strong interest in patient engagement opportunities and
training. To respond to this, the Parkinson’s Foundation
initiated a pilot project to create a replicable, sustainable
model of patient engagement (PE) in 5 of its COE. Using
a patient advisory board (PAB) model, the goal was for
participating COE staff, people with PD and care partners
to complete the PAB training and work towards
developing a comparative effectiveness research (CER)
guestion through ongoing PAB meetings.

Methods

1. A National Collaborative: A national collaborative was
established of experts from the Parkinson’s Foundation
and the COE network to lead the development of this
pilot PAB model. People with PD, patient advocates
from other disease areas, researchers, clinicians, social
workers, and members of the Parkinson’s Foundation’s
patient engagement team came together to help set the
priorities and structure of the model and PE training.

2. Virtual Training: The National Collaborative developed a
training for COE staff, people with Parkinson’s and care
partners. This training was delivered as eight, twice-
weekly, hour-long sessions over four weeks and
provided online sessions on PE topics, including best
practices in PE and community based participatory
research, research basics, how to run a PAB and
developing a research question.

3. Toolkit and Ongoing Coaching: A toolkit was created to
provide templates and resources for planning and
running PAB meetings, including example roles and
responsibilities, meeting planning checklists and
agendas, and meeting facilitation and discussion
guides. The Parkinson’s Foundation patient
engagement staff and patient advisors were available
to work with PABs throughout the project. Ad hoc phone
calls occurred as needed when PAB challenges arose.

After completing the training and receiving the toolkit, COE
conducted PABs with the goal of developing a research
question. Baseline and follow-up surveys were
administered to measure knowledge, attitudes, intent and
behavior towards PE, the training, and PABs.

Results

On average, participating COE held 3.3 PAB meetings
over the course of a year. Additional results from COE
staff are highlighted below.

Staff Responses on PAB Training and

Implementation
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Conclusion

This pilot project was effective in engaging and bringing
together people with Parkinson’s, care partners and COE
staff to advance CER. Overall, COE staff found the training
to be comprehensive and effective for preparing them to
lead PABs at their center. Limitations of this project
included COVID-19 and adapting the PAB training to an
online format. Ongoing commitment of COE to this work
indicates a successful and satisfactory model is in place,
and the overall success of this pilot highlights the quality
and short-term impact of PABs at academic centers. Future
research will explore long term impact, including
sustainability of PABs and implementation of CER.
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