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ABSTRACT

Nowadays, the use of cell-free fetal DNA (cfDNA) is a promising tool in clinical practice as a potential
non-invasive prenatal testing (NIPT) method since it was discovered in early 1970s. The fetal DNA is
approximately ~10% in a mixture of maternal DNA from maternal plasma and this amount will
increase as gestation period increases. In recent years, the development of robust molecular analysis of
fetal DNA namely via RT-PCR, next generation sequencing (NGS), digital PCR and massively parallel
sequencing (MPS) helps the implementation of NIPT especially in fetal chromosomal aneuploidy
detection. Thus, these analyses provide the alternative to the conventional invasive prenatal testing
such as amniocentesis and chorionic villus sampling (CVS). The common fetal aneuploidy is trisomy
21 (T21) which is caused by an extra copy of all or part of chromosome 21 and known to be validated
by amniocentesis approach as the gold standard method. Currently, the epigenetic detection of trisomy
21 had been introduced as a new non-invasive method that investigates the association between DNA
methylation and gene expression in T21 fetal DNA. This review briefly summarizes the NIPT and
invasive prenatal testing of fetal aneuploidy and recent molecular analysis study by using cfDNA from
maternal plasma.
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