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Intragenic segmental duplication (SD) regions are potential % & X & X E N+
hotspots for recurrent copy number variation and possible pathogenic M HU—HHAHHAARR liglalghislyl! ljinlalylylylylyiallylylylilalyilying iy
aberrations. Using targeted array-CGH, we have detected recurrent —
CNVs of the SD region of titin (TTN). This region consists of a 9-exon- A — 15
block thrice repeated, after which the two first exons of the block
appear a fourth time (exons 172-180, 181-189, 190-198, and 203-204) kol &
and is located within the PEVK region of the gene. The structure of the
T'TN SD region i1s depicted in Figure 1. _ T - -
Due to the limitations of the array-CGH methodology and
the repetitiveness of the region, the exact copy numbers (CN) of B I II III IV V VI VII VIII IX

the blocks could not be determined. Therefore, we developed

. “p Figure 1. A schematic of the exons in the TTN SD region, with the targeted regions of the assays marked. Panel
complementa ry custom DI’Op'Gt Dlglt.al PCR assays fOI’ the titin A shows the entire TTN SD region, and panel B is a zoom-in on the repeated segment. The TTN SD exon | as-
seg mental dup“catic)n regiQn to confirm true variation. say is marked with a currency sign (), the TTN SD exon VIl assay with an ampersand (&), and the TTN Post-SD

assay with an asterisk (*). The black bars in panel B represent the length and location of the primer-probe pairs’

amplicons.

Altogether, 62 samples from 42 neuromuscular disorder families were acquired for the study. Of these, 42 were index patient samples, and the
remaining 20 samples were from unaffected family members. The patient phenotypes included nemaline myopathy (n = 18), distal nemaline myopa-
thy (n = 2), asymmetric distal myopathy (n = 1), cap myopathy (n = 1), unspecified congenital myopathy with arthrogryposis (n = 1), and unspecified
congenital myopathy (n = 12). Nine of the patients had previously received a final molecular genetic diagnosis. Causative CNVs of the TTN SD re-
gion were not expected in the cohort.

All samples were run on the NMD-CGH-array as previously describe [1,2], and subsequently run by four custom ddPCR assays [3], of which two
targeted the SD region of TTN, one a region downstream of the SD, and one targeting the triplicate region of nebulin (NEB TRI) [2].

The performance of the assays was assessed by One-Way ANOVA, post-hoc Tukey’'s HSD, Bland-Altman analysis, Pearson correlation and regres-
sion analysis.
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o g Q g threshold, no such threshold could be set for the TTN SD region CN in
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S Loss Normal  Gain S Loss Normal  Gain Our results show, that the TTN SD region is subject for recurrent
Class Class CNVs in patients with titin-unrelated neuromuscular disorders and
Figure 2. Interpreted ddPCR-derived CNs of the TTN SD exon |, SD exon VI, Post-SD, and NEB TRI exon VIII assays family members thereof and thus most probably also in the healthy
are plotted against the aCGH-determined CN class for the TTN SD region and CN class for the NEB TRI region. The . ! . . .
expected normal CN were eight for the TTN SD exon | assay, six for the TTN SD exon VI, two for the TTN Post-SD POPU|atl0n- Furthermore, we show ddPCR is a viable detection
assay, and six for the NEB TRI exon Vil assay. method of especially large gains in the TTN SD region.
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