A Rapid Diagnostic and Screening System for Spinal Muscular Atrophy that Reports
Copy Number Changes, Single Nucleotide Variants and Small Indels
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Summary

» Spinal Muscular Atrophy (SMA) is an autosomal recessive neuromuscular disease that
results from mutation of the survival motor neuron 1 gene (SMNT), where disease
severity is modulated by the SMN2 copy number.

» We developed a streamlined, single-tube PCR/CE prototype assay* which determines
SMN1 and SMN2 copies, along with identification of two gene duplication variants and
an SMA disease modifier SNV.

 Evaluation of AmplideX® PCR/CE SMN1/2 Plus* prototype assay produced consistent
results for 130 residual clinical samples across three laboratories, under a faster and
simpler workflow than other commonly used methodologies.

Introduction
Approximately 95% of SMA cases are caused by homozygous deletion of SMN1 exon 7. Although assays
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Figure 2. The SMN1/2 Plus PCR/CE Assay Offers Streamlined, Sample-to-Answer Workflow. It includes reagents, controls, and
automated, push-button data reporting via AmplideX Reporter software. The assay can be performed with a turnaround time of <3
hours for 1 capillary electrophoresis injection (4-24 samples) with ~50 min of total hands-on time.
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Table 1. SMN1 and SMN2 Copy Number Agreement with the Reference Method. Combined copy number data for 130 samples

Forward Primers

I SMNT gene
I SMN2 gene

from two Sites (Site1/3500 and Site3/3130) shows 98.4% agreement for SMN7 and 95.3% for SMN2 with the reference method using
an in-development analysis tool and bin settings.
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Reverse Primers

Site2 PHASE 1 PHASE 2 Figure 4. The Assay Detects and Differentiates SMN1-to-SMN2 and SMN2-to-SMN1 Gene Conversions Within Exon 7 and Intron

7 Regions. SMN1-SMN2 and SMN2-SMN1 gene conversion peaks are detected as unique peaks in the CE trace and their copy number
quantification is based on detection of c.840C (SMN1) or c.840T (SMN2).

Conclusions

 Using a single PCR, the AmplideX PCR/CE SMN1/2 Plus* prototype kit integrates
quantification of SMN1 and SMN2 copy number from O to >4 copies while also detecting
two gene duplication markers and an SMN2 disease modifier SNV.
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controls, and automated companion software, may substantially reduce the complexity
and time for SMN1/2 testing and provide more comprehensive information than current
assays to advance both diagnostic and screening applications.
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Figure 1. Study Overview. A total of 130 samples, including 50 from Hospital of the University of Pennsylvania (HUP) and 80 from
/detected (SMN2 hybrid)

m m -
GenePhile, were successfully genotyped by three laboratories (Site 1: HUP, Site 2: Asuragen, and Site 3: GenePhile). The results -
from the prototype PCR/CE SMN1/2 Plus assay were compared site-to-site, and with reference methods where available (SMN1/2 ke
copy number: MLPA; two gene duplication markers: MLPA or Sanger sequencing; SMN2 disease modifier SNV: Sanger sequencing). =y
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Figure 5. Example Electropherograms. A) Sample positive for the SMA disease modifier variant. B) Sample positive for two
gene duplication variants and a gene conversion (SMN7-hybrid, ¢.840C/+100G). C) Sample positive for a gene conversion (SMN2-
hybrid, c.840T/+100A). Internal testing with 71 samples with verified gene duplication and disease modifier status, showed 100%
agreement with the reference methods. Further, all sample calls were in agreement for these same variants between sites.
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*This product is under development. Specifications have not been finalized.
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