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Background:

RYR1 gene encodes the largest ion channel in humans, the skeletal muscle ryanodine
receptor (RyR1). RyR1 gates calcium in the sarcoplasmic reticulum and is critical to
excitation-contraction coupling. Pathogenic RYR1 variations cause a diverse spectrum of
late-onset myopathies,
rhabdomyolysis-myalgia syndrome, and are linked to malignant hyperthermia (MH)
susceptibility. There is no approved treatment for RYR7-related disorders. >1000 RYR1
variations have been reported. A majority are classified as variants of uncertain significance
(VUS) for which interpretation remains challenging for researchers, clinicians, and affected
iIndividuals. We therefore developed two datasets as the foundation for a dedicated

rare neuromuscular disorders Inc

database for RYR1-related disorders:

(1) Clinical dataset: genotype-phenotype data on >2500 patients

luding congenital

(2) Preclinical dataset: analyses on >200 published RYR7 variations

Aim 1: Database Taxonomy

Example Individual Variant Report (p.Arg4861His)
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Aims:
1.  Combine existing preclinical and clinical RYR1 datasets to establish the
database taxonomy

2. Engage the patient community, research scientists, and medical
professionals to refine and optimize database interface

3. Launch database for RYR1-related disorders

4. Establish a mechanism for long-term curation and funding of the database

Example Aggregate Clinical Report (p.Arg4861His)

( Bioinformatics \ Source information Clinical profile continued VR Fatty infiltration on MR n—
Geographic location NIH NCBI linked publication . MRI findings not specified
: : P AL IR 57 O e Cardiac Cardiac evaluations not specified
Tolerated (0.08) Europe (United Kingdom) 11741831 Not specified Flexion contracture . . Feeding difficulties
(HP:0001371) Gastrointestinal Gastrointestinal abnormalities not specified
Source type Unique case ID Muscular hypotonia Muscle rigidity
_ Early development (HP:0001252) Myalgias/arthralgias
Probably damaging (0.69) Peer-reviewed article 11741831_p.Arg4861His_C1 = s : Scoliosis Areflexia/hyporeflexia
| (rl]-l gn(;uo % é?alf%c):u ar hypotonia (HP:0002650) Musculoskeletal Joint contractures
M o;[or sk Hypermobility/joint laxity
Genetics y Hvpotonia
| 20 (0-215) | e Musculoskeletal abnormalties not specied
Variation subtype (coding effect) ‘Amino acid (protein) change Cardiac e
T SRR MRS FITERE L o . 2 b B R|g|d Spme
' Missense (substitution) p.Arg4861His Ambulation No abnormalities Spinal Scoliosis
Structural biology p Lumbar hyperlordosis
Affected RyR1d i Affect CRlsnlica st Srzgze:nde t walking with limitations) Spinal abnormalities not specified
9cte omain Affected intron/exon Affects a canonical splice site n ING With limitan e i insuffici
""’I” ﬂﬂm“d K ‘ﬁiﬁEhL ) bl i L3 D|fﬁCE|ty Wa|k|ng g Gastron-.test'nal ReSpII’atO[y ) . Resp”:atory |nSUff|C|e.rl]C)/
Channel and activation core Exon 101 No (HP:0002355) _ Respiratory insufficiency not spemfrgd
Difficulty climbing stairs (HP:0003551) Dysphagiai(iF0002019) Eye - Ptosis
) Eye abnormalities not specified
afccteRyRIreoi) Nucleotide (DNA) change ClinVar interpretation Facial weakness
Channel pore Bulbar Other Distal weakness
c.14582G>A Drug response Weakness Proximal weakness

Variant mapping to 3D cryo-

EM structure of RyR1

Linked ClinVar record

Example provided in Figure 2
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— Model systems (NIH NCBI link)

. . i Infantile onset
PMID: 28325813; PMC: 4139620 (HP-0003593)

Type 1 muscle fiber predomina

Clinical profile

Diagnostic category (ORPHA #)

RYR1-related myopathy
(ORPHA:98742)

Immortalized B-lymphocytes Histopathology (HPO #)
PMID: 11741831 Central core regions (HP:0030230)

nce (HP:0003803)

5TAX rabbit RyR1
(by structural domain)

Cytosol

Cytosol
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Weakness of facial musculature
(HP:0030319)

malignant hyperthermia event
(HP:0002047)

Axial weakness

Weakness not specified

Wheelchair dependent

Ambulation Able to walk independently with limitations

Membrane

SR

. Rabbit p.Arg4860 (Human p.Arg4861)

SR

‘ Rabbit p.Arg4860 (Human p.Arg4861)

Ophthalmological MRI/EMG/CT/ultrasound

Ptosis - PR Cleft/arched/high palate
Missense (substitution

(HP:0000508) ( ) Arthrogryposis/joint contractures
Early development Congenital hip dlslocatlon/c'iysplasm
MH test it Delayed motor milestones
Respiratory sk g Polyhydramnios
(IVCTI.CHCTICICR) Early development symptoms not specified
Grade 2 Positive (EMHG) Other histological abnormalities
(respiratory impairmgnt without support) Centralized or internalized nuclei
Reduced vital capacity Histopathology Type 1 fiber predominance
(HP:0002792) Cores
Histopathology not specified
Onset not specified
) Congenital (from birth)
STAX rabbit RVR1 Onset Neonatal onset (first 28 days of life)
(by subunit) Infantile (28 days to 1 yr)
)

Childhood onset (1-5yr

Diagnostic category not specified

Congenital fiber-type disproportion

Diagnosis Malignant hyperthermia
RYR1-related myopathy

Central core disease
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Female

Sex Male

Sex not specified

Publication

Source type Clinician report
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Aim 2: Engage the patient community, research scientists, and medical professionals to refine and optimize database interface

« Semi-structured survey of stakeholders (minimal risk IRB approved protocol)
* Recruitment strategies: existing patient registries (RYR-1 Foundation, Congenital Muscle Disease International Registry), patient advocacy groups and research consortia (Muscular
Dystrophy Association, Treat-NMD, European Neuromuscular Centre, EMHG), and medical/research institutions

Aim 3: Launch database for RYR7-related disorders

* The database will be built by contracted information architects in Drupal

* Hosted on secure NIH Intramural Program cloud servers

* Interface will be based on existing NIH-led Alzheimer’s disease database

A I P E ALZHEIMER'S DISEASE PRECLINICAL EFFICACY DATABASE
z Transparent. Reproducible. Translatable.

o ABOUT AIzPED v @ SEARCH AIZPED v 0 RESOURCES v @ SUBMI

" Alzheipy e_r'&'bigease Preclinical Efficacy Dal
AlzPED isapubli/\c ,
trar}slatability of’ﬁr'iclinical efficacy studies of

NIA's Alzheimer’s and Related Dementias Translational Research
Opportunities

Hear Dr. Martin's Special Session at the 20th International Conference on Alzheimer’s Drug Discovery

ALZHEIMER'S DRUG DISCOVERY - SEPTEMBER 2019

Progress Update

&4 ContactUs & Login

TYOURDATA v

Funding

* On-going manual review & validation by NIH team

« Structural biology team identified

« Submission of minimal risk protocol for IRB approval in 2023
« Submission of Infrastructure Grant application to the Muscular Dystrophy Association (MDA) in 2023
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Aim 4: Establish a mechanism for long-term curation and funding

Data workflow

Computational extraction

: Nonclinical Clinical P
NIH Library - al var €2) MASTERMIND
— , Published Boolean search strategy Commercial variant and L €5 2
nihlibrary.nih.gov (PubMed and EMBASE) phenotype curation software o
INPUT - . .
Variant-structure mapping
MedDRA system organ classes PubMed ID
Human phenotype and ORPHA ontologies
Embase ID
Manual review & validation
NIH Team
(Muscle Disease Unit, NINR)
Genetic Counselor review (new/updated variant classification)

CURATION - Database i RYR-1 Scientific Advisory Bolard review (new entries) o v s .
Maintenance ‘K J LS ‘\*’7' .,,,r\S us ¥
Final review and quality control ad X V% #2 = S
FOUNDATION

Intramural Record added to database build

Researchers Patients

OUTPUT — . :
Medical professionals
Individual variant and aggregate clinical data extracts

* Global Rare Disease Commission, (2019). Ending the Diagnostic Odyssey for Children with a Rare Disease: Global Commission Year One Report. https://globalrarediseasecommission.com/Report/assets/static/documents/GlobalCommissionprint-021919-a68c8ce2a5.pdf

Corresponding author’s email: Tokunbor.Lawal@nih.gov



