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Fig. 2 Breakpoint analysis of case 2 harboring a DMD duplication inserted into the 17921.1 region
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.| Hemizygous Deletion Hemizygous Deletion A NxClinical screenshot showing whole DMD gene NGS results. The magnified region of interest shows a duplication of DMD exons
copy .|  inDMD Intron 45 in DMD Intron 44 45-51. B IGV viewer of short-read whole DMD gene NGS sequencing showing soft-clipped reads after breakpoints in DMD intron 51
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2] A and the proximal 17g21.1 breakpoint by Sanger sequencing. Only the reverse direction was obtained. There is 1 bp homology at the
breakpoint. D IGV viewer of short-read whole DMD gene NGS sequencing showing soft-clipped reads after breakpoints in DMD intron
B 44 and the distal breakpoint in 17g21.1. The transparent colors indicate matching sequences. E Mapping of bkpts in DMD intron 44
and the distal 17921.1 breakpoint by Sanger sequencing. Only the reverse direction was obtained. There is 1 bp homology at the
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D We present two cases with a complex rearrangement in the DMD gene. Case 1 harbors an inversion of exon 45 and case 2
R SENNNNNNEEEN carries a duplication of exons 45-51 inserted elsewhere in the genome. In case 1, an adult male with clinical symptoms of
T T GGTTCCTATTAT ATACATTGCTTACAATTTATTCCT TACAATTTATAATACATTCCT = Bkpt 2 - DMD since childhood was tested by comprehensive NGS analysis. Initial analysis showed two non-contiguous deletions in
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revealed that the ~56 kb region between the two intronic deletions encompassing exon 45 was inverted, which resulted In
TAAATTGTAAGCAATAAATT Bkpt 4 the clinical phenotype. Case 2 was a 2-year-old female whose mother was determined to carry a duplication of DMD exons
r v c - L 45-51 by carrier screening at an outside laboratory. Duplication of DMD exons 45-51 has been detected in male patients with
Y | dystrophinopathy. Comprehensive NGS analysis of the daughter identifled a duplication of DMD exons 45-51. However,
34 bp insertion at the bipt breakpoint analysis and Sanger sequencing confirmed the duplicated region of DMD is inserted into the 17g21.1 region,
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S In conclusion, breakpoint junction analysis of genomic data facilitated the identification of a
pathogenic inversion in a male with clinical symptoms of DMD and lack of dystrophin protein by
muscle biopsy and the identification of an extragenic DMD duplication in a family that was
patient [T previously classified as pathogenic in carrier testing.
DVID Exon 45 34 bp Insertion The two cases presented here enabled precise diagnosis and classification of the variants and
appropriate genetic counseling. Our results emphasize the importance of utilizing breakpoint
A NxClinical screenshot showing whole DMD gene NGS results. The magnified region of interest shows hemizygous deletions within DMD analysis of NGS data or long-read sequencing to assess the pathogenicity of CNVs detected in

iIntron 45 and DMD intron 44. B IGV viewer of short-read whole DMD gene NGS sequencing showing mismatched bases from split reads
(soft-clipped reads) after breakpoints 1 and 3. The transparent colors indicate matching reverse complement sequences. C Mapping of

the DMD gene, particularly in duplications identified by carrier screening or prenatal diagnosis
Bkpts 1 and 3 by Sanger sequencing. D IGV viewer of short-read whole DMD gene NGS sequencing showing soft-clipped reads after when there Is no family history of dystrophinopathy. The precise molecular diagnosis of DMD is

breakpoints 2 and 4. The transparent colors indicate matching reverse complement sequences. A 34 bp insertion Is present at the
breakpoint. BLAT shows this insertion mapping at 100% identity to chromosomes 14 and 4. E Mapping of Bkpts 2 and 4 by Sanger
sequencing. F Schematic of wild type and patient with deletion-flanked inversion of exon 45. (Bkpt=Breakpoint)

essential in clinical evaluation, variant classification, and therapeutics.
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