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Background Fetal DNA in maternal urine, if
present, would be a valuable source of fetal genetic
material for noninvasive prenatal diagnosis.
However, the existence of fetal DNA in maternal
urine has remained controversial. The issue is due
to the lack of appropriate technology to robustly
detect the potentially highly degraded fetal DNA in
maternal urine.

Methodology We have used massively parallel
paired-end sequencing to investigate cell-free DNA
molecules in maternal urine. Catheterized urine
samples were collected from seven pregnant women
during the third trimester of pregnancies. We
detected fetal DNA by identifying sequenced reads
that contained fetal-specific alleles of the single
nucleotide polymorphisms. The sizes of individual
urinary DNA fragments were deduced from the
alignment positions of the paired reads. We
measured the fractional fetal DNA concentration as
well as the size distributions of fetal and maternal
DNA in maternal urine.

Principal Findings Cell-free fetal DNA was

detected in five of the seven maternal urine

samples, with the fractional fetal DNA
concentrations ranged from 1. 92% to 4. 73%.
Fetal DNA became undetectable in maternal urine
after delivery. The total urinary cell-free DNA
molecules were less intact when compared with
plasma DNA. Urinary fetal DNA fragments were
very short, and the most dominant fetal sequences
were between 29 bp and 45 bp in length.
Conclusions With the use of massively parallel
sequencing, we have confirmed the existence of

transrenal fetal DNA in maternal urine, and have

shown that urinary fetal DNA was heavily degraded.
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