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Background

Spinal muscular atrophy (SMA) is a serious genetic condition typically caused by deletion in the SMN1 gene.
Hemoglobin (Hb) Bart’s is a nearly fatal condition typically caused by homozygous deletions in HBA1 and HBA2.
Determining fetal copy number for both the SMN1 and the HBA1 and HBAZ2 gene regions is complicated by
their high homology to other parts of the genome. Guidelines support routine screening for both conditions,

yet the necessity of screening both reproductive partners to identify the risk of an affected fetus is logistically
challenging. The FirstGene assay addresses this challenge by predicting fetal recessive disease status without
prior knowledge of maternal or paternal carrier screening results.

® FirstGene had 100% sensitivity and specificity for identifying maternal SMA and Hb Bart’s status.
® In cell line experiments, FirstGene had 100% sensitivity for fetal SMA and Hb Bart’s status and 100% specificity for fetal SMA status (Figure 4).
® There were 3 SMA and 1 Hb Bart’s fetal no-calls, which were all at the 3% contrived fetal fraction (Figure 4).

® Simulations demonstrated that the expected analytical sensitivity and specificity were >96% for fetal SMA status and >98% for fetal Hb Bart’s status in cases where pregnant person is a carrier for each disease (Table 1). A
separate set of simulations demonstrated specificity of >99.9% in the general population.

Objective: We describe the analytical validation of the fetal and maternal SMA and Hb Bart’s screening

Figure 1. SMN1 copy number calling based on multiple probes Figure 4. Fetal SMN1 and HBA1/2 copy humber calling performance in gDNA mixtures with carrier mothers

components of FirstGene.
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Genomic DNA (gDNA) mixtures from 5 trios with SMA carrier mothers (SMN1 copy humber 1) and one trio
with an Hb Bart’s carrier mother (1 double-cis deletion allele) were included in this validation study. One
proband from each set of trios was affected by the corresponding diseases.

Figure 2. SMN1 depth trajectory differentiates maternal and fetal copy number
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Table 1. SMN1 and HBA1/2 fetal and maternal copy number calling performance
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2. Used subsampled data from RHD, a gene known to have many copy number changes, to mimic SMA
and Hb Bart’s data.

Figure 3. Fetal and maternal genotype prediction using an AB trajectory-based Gaussian Mixture Model (GMM)
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Figure 3: (left) Example depth trajectory plot of a cell-line mixture sample with Hb Bart’s syndrome affected fetus. The plot shows the
depth shifts in common double-cis deletion region as FF increases with in silico FF enrichment. Colors as in Figure 2. (right) Consensus

FirstGene utilizes multi-site depth calculation to accurately identify maternal and fetal SMA and Hb - 2P [, normalized depth values at all probes within the double-cis deletion region for all cell-line mixture samples at a single fetal fraction.
Bart’s disease status. 0.4- . M1F2 emej<—~~\/ e Sample from the left plot is highlighted in blue. In this set of cell-line mixtures, the fetus inherited a --FIL allele from the pregnant person
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This screening approach streamlines the identification of at-risk pregnancies, especially in cases 00, W MOFO R p—

where carrier status is unknown for the reproductive partner.
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