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Clinical application of nanopore sequencing in an azoospermia patient with chromosome structural variation

WANG Ya, HUANG Mingtao, LIU An, ZHOU Ran, ZHANG Qinxin, HU Ping, XU Zhengfeng ( Department of Prenatal Diagnosis,
State Key Laboratory of Reproductive Medicine, Women's Hospital of Nanjing Medical University, Nanjing Maternity and Child Health
Care Hospital, Nanjing 210001, Jiangsw, China)

Abstract: Objective To evaluate the application value of oxford nanopore technology (ONT) in the diagnosis of complex structural
variations (SVs). Methods The peripheral blood sample of a patient with non-obstructive azoospermia and complex structural varia-
tions was collected, and identified by the chromosome G-banding karyotype analysis and chromosomal microarray analysis (CMA),
which were taken as the reference methods. Meanwhile, the sample was detected by the ONT to discover the cause of disease, and the
detection ability of ONT for variations was evaluated. Results A total of 9 copy number variations of uncertain significance (VOUS) ,
including 4 deletions and 5 duplications, 3 regions of homozygosity (ROH) and 15q15.3 ( containing PPIP5K1, CKMTIB, STRC and
CATSPER?2 genes) deletion were identified by the CMA. A total of 12 053 structural variations, including 6 260 deletions, 5 624 inser-
tions, 115 duplications, 22 inversions and 32 translocations, were identified by the ONT, which could annotate 5 559 structural varia-
tions and affect 2 406 genes. The balanced translocation of 46, XY ,t(1;3) (q22;q28) detected by the ONT was basically consistent
with the result of karyotype analysis [ 46, XY,t(1;3) (q22;q28) ]. In addition, a 3 198 bp deletion in the Chrl;156359988-
156363186 region was detected, which could affect TSACC, RHBG and FGFI12 genes. Conclusion The ONT can rapidly, efficiently
and accurately detect the complex structural variations of chromosomes and affected genes in human peripheral blood samples, and de-
letions that cannot be detected by traditional detection methods, which is a supplement to traditional methods and has important clinical
application value.
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