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- - - - The peI’fOrmaﬂCe Of thlS assay Was demOﬂStrated on ~1000 ACt cample = (Cr of SMN1 in sample) — (Cy of RNase P in sample)
SMA Is the most common neurodegenerative disease In - : : . same
Chitdhood with an incidence of 1 ing 5 000 to 1. in 10,000 DNA Extraction from Dried Blood Spots DNA samples isolated from putative normal newborn DBS. A ACp. . = (Cp of SMN1 in control) — (Cy of RNase P in control)
e clinical features af SMA include e 1. Punch 3.2mm dried blood spots into a 96-well plate. total of 15 DBS reference samples from SMA patients were
e Clinical Teatures o INCIUGE SEvere, progressive 2. 100 ul of Quantabio Extracta buffer was added to each also included in the study. e -
T = expression fo cnange

muscle weakness and hypotonia. In 2016, a pharmacological
treatment of SMA was approved by FDA. Recommendation
of addition of SMA to the Recommended Uniform

Screening Panel (RUSP) has been submitted by the Advisory

well using a Apricot Liquid dispenser.
3. Incubation at room temperature for 15min.
4. Removal of Extracta buffer.
5. 50 ul of Extracta buffer was added, plate was sealed and

Figure 4. Equation used for the calculation of the SMN2
gene copy number for the 2" tier assay.

Committee on Heritable Disorders in Newborns and incubated at 100°C for 20min.
Children, prompting the need for a rapid but highly accurate
screening test for early identification of SMA in order to SMIN2 copy # reported |SMN2 copy # Estimated
facilitate timely intervention. It is critical to develop an : ID previously by gPCR
assay which is not only cost effective, but also can be - SMA-031 4 4
performed using dried blood spot (DBS) as this is the — Pr_lmers and Probes . oMADS2 u :
o . _ ] _ Target |Primer/ Sequence PCR Mix SMA-035 3 4
existing workflow that is used in the analysis of 50 disorders Probe R 5 3
currently included in the NBS program. e iﬂ: ;':L ﬁ;;iiﬂﬁj?ﬂ?ﬂﬁffw Egtﬂ SMA-041 a 4
SMN2  |SMN1 Probe | HEX/AGG+GTT+T+C+A+GAC/3IABRQSp 1ph 1237 (&6 76 8 IO et 22 a7 oe el S2e o dese e se it A e SMA022 2 2
SMA is caused by deleterious changes in the SMN1 gene, SMIN2 Probe |AG+G+GTT+T+T+A+GAC/3IAbRQS/ 0.3uM | L e : :
with a deletion of exon 7 being the most common - :zzi:; ;Ecifg;ﬁgi;ﬂm Eiﬁﬂ Figure 1. Amplification curves of SMN1 gene. Sampl_es below e : :
pathogenic event. Homozygous deletion of exon 7 can be RPP30 Probe |Cy5/TTCTGACCTGAAGGCTCTGCGCG/31AbRQSp/ 0.4pM threshold are all true pOSI_’[IVGS, blanks, and SMA positive SMA-063 3 3
found in approximately 95% of SMA cases, whereas the controls. All 15 SMA patients were detected correctly. SMA-063 ; .
other 5% are compound heterozygous of this deletion. e e : :
Detection of the exon 7 deletion in the SMN1 gene is PCR Reaction R ] )
difficult due to the presence of the highly homologous 1. PCR was setup using a Revvity Janus liquid handler. SMA-105 3 3
SMN?2 gene. Althﬂugh mutations within SMN1 are the 7 A 384-well PCR plate was used. :::: Figure 5 SMN?2 copy numbers determined by qPCR
primary mechanism of SMA, it has since been determined 3. Reaction was run on a Roche LightCycler 480 instrument
that the presence of SMN2 can be used for severity

orediction. Patients with a higher SMN2 copy number have g
peen found to have reduced disease severity, as SMN2 can
produce some SMN protein. Therefore, it is highly desired to
develop a primary screening approach for the identification
of homozygous deletion of exon 7 and a second tier assay
for determination of SMN2 copy number.
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We have developed and validated a high throughput
newborn screening assay for the detection of SMA caused
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I by homozygous deletion of exon 7 of the SMN1 gene.
| Figure 2. Amplification curves of RNase P gene. Samples in However, the 2 tier assay needs to be improved for
We have developed a gPCR assay for the detection of Green are blanks. accurate determination of SMN2 copy numbers.

homozygous deletion of exon 7 of the SMN1 gene using
DNA extracted from a single 3.2 mm DBS punch. The gPCR
assay is a TagmanQR assay using allele specific Locked
Nucleic Acid (LNAR) probes for both the SMN1 and SMN2
genes. The amplification of a reference gene, RPP30, was
Included In the assay as a quality/quantity indicator of DNA
isolated from DBS. In addition, the 2-22¢T method was
evaluated as an alternative approach to determining SMN2
copy number. The method involves calculating relative gene

Distribution of C, scores obtained from apparently normal patient DBS
SMN1
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