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Objective

Structural analysis of small supernumerary marker chromosomes (sSMCs) has revealed many sSMCs carrying
complex chromosome structures with multiple fragments. However, structural analysis of sSMCs by short-read
sequencing is inefficient because most sSMCs are mosaic and consist of a small region of the involved
chromosome. In this study, we applied adaptive sampling using nanopore long-read sequencing technology to
efficiently enrich the target region and determine the structure of sSMC.

Methods

We applied adaptive sampling for two cases of sSMC with complex
structural rearrangement in a single chromosome, which had already
analyzed using chromosome cytogenetic microarray. To evaluate
target enrichment, we performed both conventional pair-end short-
read sequence, and nanopore sequencing with the adaptive sampling
method. For enrichment reference, we used the FASTA file of the

GRCh38 genome around a target region.

Results
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FHU13-43 Total On-target (chr19:4,867,570-29,718,996) Rate(%)
Read counts 31,098,474 353,017 1.14
Coverage 2,385,193,508 26,839,068 1.13
On-target coverage - 1.08 -
FHU13-52 Total On-target (chr10:4,709,424-14,979,491) Rate(%)
Read counts 48,121,170 262,902 0.55
Coverage”® 3,676,009,701 20,244,640 0.55
On-target coverage™® - 1.97 -
Nanopore, adaptive sampling

FHU13-43 Total On-target (chr19:4,867,570-29,718,996) Rate(%)
Read counts 5,432,286 42,282 0.78
Coverage 4,704,828,469 308,471,421 6.56
On-target coverage - 12.41 -
FHU13-52 Total On-target (chr10:4,709,424-14,979,491) Rate(%)
Read counts 2,658,583 11,497 043
Coverage*® 4,709,368,881 221,693,521 4.71
On-target coverage™® 21.59

*Coverage: Total read bases of the region **On-target coverage: Total read bases on target / target size
Genomic positions of on-target region were result of microarray analysis based on GRCh38.

Conclusion

As a result of adaptive sampling, we could quickly determine

Adaptive sampling for selective nanopore sequencing
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