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b. Advantages of pangenome-based approaches:

1. Improved mapping accuracy

2. Superior structural variant detection

3. Enhanced global representation

4. Comprehensive sequence coverage

5. Population-level genetic diversity capture
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Disease Gene Category Inheritance pattern
Congenital myasthenic syndrome AGRN Musculoskeletal disease | AR
Skeletal dysplasia BPNT2 Musculoskeletal disease | AR

' Myasthenic syndrome MUSK Musculoskeletal disease | AR
Congenital myasthenic syndrome MYO9A Musculoskeletal disease | AR
Paramyotonia congenita SCN4A Musculoskeletal disease |~ AD; AR
Congenital myasthenic syndrome SNAP25 | Musculoskeletal disease | AD
Hereditary spastic paraplegia ABHDI6A | Neurological AR

Inellectual disability ACSLA Neurological XL
Microcephaly ANKLE2 | Neurological AR
AP3B2-related epilepsy and neurodevelopmental disorders AP3B2 Neurological AR
ASAHI-related disorders ASAH1 Neurological AR
Spinocerebellar ataxia BEANI Neurological AD
Intellectual developmental disorder BRWD3 | Neurological XL
Cone-rod dystrophy; epilepsy CABP4 Neurological AR
Neurodevelopmental disorder; heterotaxy CC2DIA | Neurological AR
CDCA2BPB-related neurodevelopmental disorder CDC42BPB | Neurological AD
Microcephaly CEPI35 Neurological AR
Intellectual disability CRADD | Neurological AR
Hereditary spastic paraplegia DDHDI Neurological AR
Hypomyelinating leukodystrophy FAMI26A | Neurological AR
FOXP1-related syndrome FOXPI Neurological " ap
Landau-Kleffner syndrome GRIN2A | Neurological AD
Intellectual developmental disorder, Claes-Jensen type KDMSC | Neurological XL
Neurodevelopmental disorder with or without early-onset generalized epilepsy NBEA Neurological AD
Neurofibromatosis type 1 (NF1) NFI Neurological AD
Spinocerebellar ataxia NOPs6 Neurological AD
Infantile neuroaxonal dystrophy PLA2G6  Neurological AR
PRRT2-associated paroxysmal movement disorders PRRT2 Neurological AD
Autosomal recessive spastic ataxia of Charlevoix-Saguenay SACS Neurological AR
SCN8A-related epilepsy and neurodevelopmental disorders SCN8A Neurological AD
Riboflavin transporter deficiency SLC5243 | Neurological AR
Neurodevelopmental disorder with hypotonia, craniofacial abnormalities, and seizures (NEDHCS) | SNIPI Neurological AR
STAG2-related neurodevelopmental disorders STAG2 Neurological XL
Intellectual disability TAF2 Neurological AR
Beta-propeller protein-associated neurodegeneration (BPAN) WDR45 Neurological X0
Coenzyme Q10 deficiency coQsa Neurological AR
Hereditary hyperekplexia GLRB Neurological AR
Hyperekplexia SLC6AS Neurological AD; AR
Congenital myasthenic syndrome ALGI4 Neuromuscular AR
Spinal muscular atrophy; esophageal cancer Ascct Neuromuscular AR
Limb-girdle disease CAPN3 Neuromuscular | AD; AR
Congenital myasthenic syndrome CHAT Neuromuscular AD, AR
Congenital myasthenic syndrome CHRNBI | Neuromuscular AD
Congenital myasthenic syndrome CHRND | Neuromuscular AD; AR
Congenital myasthenic syndrome CHRNE | Neuromuscular AD; AR
Congenital myasthenic syndrome COLI3AI | Neuromuscular AR
COL6A3-related myopathy and dystonia disorders COL6A3 | Neuromuscular AD: AR
Congenital myasthenic syndrome coLQ Neuromuscular AD, AR
Congenital myasthenic syndrome DOK7 Neuromuscular AD, AR
DPM3-related muscular dystrophy DPM3 Neuromuscular AR
Dysferlinopathy DYSF Neuromuscular AR
Muscular dystrophies FKRP Neuromuscular AR
Dopa-responsive dystonia with or without hyperphenylalaninemia GCH1 Neuromuscular AD: AR
Congenital myasthenic syndrome GEPT1 Neuromuscular AD, AR
Cenani-Lenz syndactyly syndrome; sclerosteosis; congenital myasthenic syndrome LRP4 Neuromuscular AD; AR
Congenital myasthenic syndrome PREPL Neuromuscular AR

RYRI-related myopathy disorders; malignant hyperthermia RYRI Neuromuscular AD
Congenital myasthenic syndrome SLCI8A3 | Neuromuscular AR
Congenital myasthenic syndrome; distal hereditary motor neuropathy SLC5A7 | Neuromuscular AD; AR
Congenital myasthenic syndrome VAMPI Neuromuscular AD; AR
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ACMG AlphaMissense Number of Evidence group by ACMG

Classification classification variants
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In Column 1, the Mastermind classification is presented, wherein variants classified as pathogenic and likely pathogenic fall under the Pathogenic category, and variants classified as benign and
lkely benign are categorized as Benign. Column 2 shows the Alphamissense classification, and Column 3 indicates the total number of variants in each category. Columns 4-8 display ACMG
evidence, according to Richards et al. (2015), with Column 8 representing the total sum of all ACMG evidence per category. The number of variants with one, two, three, or four items of
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SECTION E

The following questions will assess the use of genetic testing and counselling

Have you requested genetic testing for your patients in the past?

Have your patients benefited (e.g. carly diagnosis) from genetic testing in the past?

Will you request genetic testing performed at an accredited laboratory for your patients in future?

Have you referred patients for genetic counselling in the past to enable them to make their own free decisions about genetic testing?

Will you refer patients for counselling by a registered genetic counsellor in future?

21/36 (58%)
18/36 (50%)
30/36 (83%)
12/36 (33%)

34/36 (94%)

15/36 (42%)
18/36 (50%)

6136 (17%)

24/36 (67%)

2/36 (6%)

Will you prefer to use a secure online computer program that provides all the relevant information to request genetic testing and/or
counselling for your patients?

Do you feel like you have sufficient genetic knowledge to request genetic tests for your patients?
Would you be interested in workshops aimed at improving your genetic knowledge?

Would you be interested in following social media platforms with regards to the latest genetic developments?

31/36 (86%)

4136 (11%)
31/36 (86%)

25/36 (69%)

5/36 (14%)

32/36 (89%)
5/36 (14%)

11/36 (31%)
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Survey themes reported on

A: 6 questions
Perception of personalized medicine and availability of resources to ensure continuous
clinician education in genomic applications

B: 9 questions
Benefit to patients using genetic testing either as a disease prevention or treatment
‘modality

C: 10 questions

Clinical usefulness of selected genetics tests in GP practice including the final
assessment of the “pathology supported genetic test (PSGT) including components of
specified assays forming part of a wellness program that may be offered by medical
schemes”.

D: 10 questions
Usefulness of online tools for test requests and motivation for medical aid
reimbursement based on clinical characteristics disclosed for medical aid pre-
authorization

E: 10 questions
Need for future workshops as well as the future intended use of genetic services,
including testing and counselling modalities

Modified survey focused on in 2022

Our objective 1 was to use section A to conduct an overall review of the current
clinician views and perceptions of personalized medicine (Table 3)

For objective 2 we wanted to understand if clinicians practicing in the COVID-19 era
felt that genetic testing may be useful to identify individuals with comorbidities at
higher risk for infectious diseases. (Supplementary Table 1)

Objective 3 was to determine if the clinicians deemed there was value in a PSGT
approach incorporating different tests for non-communicable diseases such as breast
cancer, cardiovascular and depression into an adaptable patient report (Supplementary
Table S2)

Not assessed, as proof of concept was already demonstrated for the 70-gene
MammaPrint tumour genomics assay reimbursed as part of oncology benefits by many
medical schemes in SA, following a health technology assessment of PSGT in the
context of breast cancer (Stage I and II) recurrence risk (Grant et al., 2013)

Our overall objective was to assess the need for further education and perceived value
of genetic counselling with an illustrative example, which can be incorporated as a
training tool in clinical practice
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Female 24136 (67%)
Male 12/36 (33%)
Age
25-34 5/36 (14%)
35-44 15/36 (42%)
45-54 10/36 (28%)
55-64 5/36 (14%)
65 and older 1/36 (2.8%)
GP 32/36 (89%)
Other 4/36 (11%)
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SECTION A

1 = agree; 2 = neutral; 3 = disagree

There is a shortage of genetic counsellors and clinicians trained in genetics 30/36 (83%) | 4/36 (11%) | 2/36 (6%)
‘The increase in the number and complexity of genetic tests necessitates regular educational updates for clinicians 29/30 (80%) | 5/36 (14%) = 2/36 (6%)
Personalized medicine refers to the ability to identify subgroups of patients that differ in their genetic susceptibility to a particular | 27/36 (75%) | 7/36 (19%) | 2/36 (6%)
disease and/or their response to a specific intervention

Genetic alterations are permanent, but their expression can sometimes be modified by environmental factors (e.g. diet, medication) | 25/36 (69%) | 6/36 (17%) = 5/36 (14%)
to increase or decrease risk

‘The current model of molecular genetics as a stand-alone laboratory service can be improved by integration with other health | 24/36 (67%) | 9/36 (25%) = 3/36 (8%)
disciplines

‘The offer of genetic tests providing health-related information in the absence of clinical indications and individualized medical | 23/36 (64%) | 6/36 (17%) | 7/36 (19%)

supervision may compromise patient health
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Data category: variants Simple Nucleotide Variation Annotated Somatic Mutation MuTect2 Annotation
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Hypomethylation

PARD6G-AS1

Hypermethylation

(n=32)

p value

Low expression

(n=72)

CD44
High expression

9)

p value

Age, median, year 63 67 0487 64 58 0532
b kg/m?, n (%) 0646 1
<30 22 (44.9) 12 (37.5) 30 (416) 4444
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Stage, n (%) 0018 0.014
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Grade, n (%) 0245 0731
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Histological type, n (%) 0474 1
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