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Burden of Rare Genetic Disease
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~$1T annual cost of 379 rare diseases (direct and indirect costs, non-medical costs, and healthcare costs not covered =~ _ $s%* ™
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Need: 61 years of Newborn Screening Rady
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Most babies with serious bat treatable
conditions caught by Newborn Screening
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Opportunity: 66 years of Newborn Screening Rady
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Opportunity:
Rapid Diagnostic
Genome
Sequencing
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Opportunity: Learn from Rapid Diagnostic Genome
Sequencing for NBS by Genome Sequencing

Feature
Core technologies
Primary objective

Intended indicated use
Diseases examined

Variants reported

Incidental findings
Pre-test probability of +ve
Upper limit of COGS
Desired recall

Positive Predictive Value
Time to result

Physician receiving results

Intended scope

Rapid Diagnostic Genome Sequencing BeginNGS Al and GS-hased NBS
Genome sequencing, artificial intelligence, electronic clinical decision support

Phenotype-informed molecular diagnosis

Hospitalized, acutely ill children with
diseases of unknown etiology

Any childhood genetic disease

P, LP, VUS-S (VUS with disease-
subject phenotype concordance)

Yes, childhood diseases

50%, including VUS

$3000 per subject

100%

~80%

1-2 days

Primarily neonatologist, intensivist

Diagnosis, precision medicine guidance,
physician education

Presymptomatic identification, prevention or treatment

All (mainly healthy) infants

Preventable or effectively treatable, severe childhood
genetic diseases

Prequalified set of P, LP, Conflicting (but with P or LP
assertions) variants

None

<5%

$300 per subject

>90%

>50%

2 weeks

Primarily primary care pediatrician

Screening, confirmatory testing, referral, precision
medicine guidance, physician and parent education



 Penetrance; Expressivity;
genomes
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Ultra-rare disease: Prevalence <1 in 50,000

Penetrance: Proportion of children with a
pathogenic diplotype that is consistent with
the pattern of inheritance who are affected
by the disease associated with that gene e.g.
8 genes associated with atypical hemolytic
uremic syndrome have childhood penetrance
of ~5%

Expressivity: Proportion of children with a
pathogenic diplotype that is consistent with
the pattern of inheritance who are fully
affected by the disease associated with that
gene e.g. severe mucopolysaccharidosis I
has expressivity of ~7%

Alleles: A, B, C,a, bandc
Genotypes: A/a; B/b and C/c
Haplotypes: ABC and abc
Diplotype: ABC/abc
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54,168 pathogenic, likely pathogenic and conflicting variants
ClinVar and Mastermind

345,443
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Solution: 1.9% positive rate following federated
training in large cohorts
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HNF1A | AD 6,400 52,905 0.7 0.7 3 396 0.01 131 46 0.2 26 259 43 69
PR AR 10 37,320 0.5 0.5 2 1 1 40 46 0.25 10 101 28 54
CFTR | AR 20 2,349 0.7 0.7 1 4 0.95 39 160 0.6 23 1261 74 56 -
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FGG | AD 15 955 0.5 0.5 2 3 0.33 20 9 0.2 4 21 7 6 11



Summary

* Newborn screening by genome sequencing has the potential to improve
outcomes for ~1,000 severe, single locus disorders with early childhood onset
and effective treatments by early identification and intervention.

* Fully automated interpretation is possible by prequalification of diseases,
genes, inheritance modes, variants, and therapeutic interventions

* Federated training in large, diverse cohorts decreased the positive rate in UK
adults from 73% to 1.9%.

* Phase 3 of development includes expansion to all treatable and preventable
rare diseases of early childhood, federated training, and a large adaptive
clinical trial

Am J Med Genet C Semin Med Genet. 2022 190:243-256. -
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