Size-inferred analysis of fetal and maternal signals in noninvasive prenatal testing
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Objectives: Nowadays, noninvasive prenatal testing (NIPT) is an integral component of obstetric practice. The primary aim of prenatal testing is screening for fetal aneuploidies such as trisomy of chromosome 21 (Down syndrome) or monosomy X (Turner syndrome). However, signals from maternal DNA aberrations such as mosaicism, copy number variations, duplications or deletions can be attributed to fetus, thus resulting in false positive or false negative results. Therefore, it is important for NIPT to reliably detect such artefacts.
Methods: We developed a method to distinguish maternal and fetal signals in NIPT results. The method is based on the length of circulating cell free DNA fragments, which is a mixture of both fetal and maternal origin. The method is purely computational in nature and does not require any additional data apart from those obtained through regular NIPT (such as from trisomy detection).
Results: We tested the presented method on real samples collected for NIPT of common fetal aneuploidies. We showed that the method could detect all positive (i.e., trisomic) fetal signals as well as significantly reduce the number of uninformative results.
Conclusions: The presented method demonstrated that it is possible to distinguish between fetal and maternal signals in NIPT results. This method is thus able to reduce the number of false positive, false negative and uninformative results which further improves the quality of the rapidly advancing NIPT.
