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Frequency of Alus at the SPAST locus: 

 

163 Alu family members exist over 112,252 bp of sequence within and flanking SPAST. 

These Alus constitute 40,639 bp (Average of 249 bp per Alu) 

 Alu family 

members 

Non-Alu sequence/249 bp 

Observed (within and flanking SPAST) 163 287 

Expected (based on genome-wide average of 11%
1
 50 400 

 

Pearson’s chi-square test result: χ
2
 = 287.3; d.f. = 1; p < 0.0001 

 

 

Estimation of the expected number of duplication CNVs in SPAST: 

The number of possible contiguous, internal, exonic CNV in a gene can be calculated by    
    , 

where n is the number of internal exons. Thus, in SPAST, which has 15 internal exons, 120 

different internal exonic duplications (and 120 exonic deletions) are possible. Only 39/120 (32%) 

involve a multiple of three bp. Thus, 81/120 (68%) are expected to disrupt the reading frame of 

SPAST mRNA, leading to nonsense-mediated decay (NMD) and haploinsufficiency of SPAST. 

Under the lenient assumption that all possible internal exon deletions are pathogenic and no 

internal exon duplications that preserve the reading frame are pathogenic, an extremely rough 

estimate of 81:120 (~2:3) internal exon duplications:deletions can be made. Reported intragenic 

CNV (Table 1) vary considerably from this ratio. 
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Supplemental Figures: 

 

 

 

Figure S1. MLPA detects a genomic loss of the final exon (exon 17) of SPAST in patient 

A37. The results of automated electrophoretic analysis of MLPA amplification products are 

plotted as intensities (ordinate) versus product size (abscissa). Control traces are displayed in red, 

patient A37 traces in blue. Both probe sets mapping to SPAST exon 17 display diminished signal 

(arrows) for the patient sample, suggesting deletion of this exon. 
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Figure S2. MLPA detects a genomic loss of the final exon (exon 17) of SPAST in patient 

A39. The results of automated electrophoretic analysis of MLPA amplification products are 

plotted as intensities (ordinate) versus product size (abscissa). Control traces are displayed in red, 

patient A39 traces in blue. Both probe sets mapping to SPAST exon 17 display diminished signal 

(arrows) for the patient sample, suggesting deletion of this exon. 
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Figure S3. MLPA detects a genomic loss of the final exon (exon 17) of SPAST in patient 

A38. The results of automated electrophoretic analysis of MLPA amplification products are 

plotted as intensities (ordinate) versus product size (abscissa). Control traces are displayed in red, 

patient A38 traces in blue. Both probe sets mapping to SPAST exon 17 display diminished signal 

(arrows) for the patient sample, suggesting deletion of this exon. 
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