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A case of maternal uniparental disomy of chromosome
20 detected by noninvasive prenatal test of 1,000

high-risk pregnancies
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Chromosomal loss in trisomy (trisomy rescue) to generate a disomic fetus can cause confined placental mosaicism and/or feto/
placental mosaicism. After trisomy rescue event, there is a risk of fetal uniparental disomy (UPD). Noninvasive prenatal test
(NIPT) reflects the genomic constitution of the placenta, not of the fetus itself. Feto-placental discrepancy can therefore cause
false-positive (trisomy) NIPT results. These discordant NIPT results can serve as important clues to find UPD associated with
confined placental mosaicism. We report a case with maternal UPD of chromosome 20, detected by NIPT of 1,000 high-risk
pregnancies, carried out for detecting chromosomal abnormalities in Koreans.
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Introduction

Chromosomal loss in trisomy (trisomy rescue) to generate a
disomic fetus can cause confined placental mosaicism and/or
feto/placental mosaicism. After trisomy rescue event, there is
a risk of fetal uniparental disomy (UPD). The phenotypic con-
sequences of UPD for several chromosomes are still unknown
or poorly understood. Therefore, work up for UPD is rarely
performed, as a result of cytogenetic findings such as confined
placental mosaicism, and apparently balanced translocation or
unexpected homozygosity for a recessive allele.

Noninvasive prenatal test (NIPT) reflects the genomic con-
stitution of the placenta, not of the fetus itself. Feto-placental
discrepancy can cause false-positive (trisomy) NIPT results.

Therefore, these discordant NIPT results can provide important
leads to find UPD associated with confined placental mosaicism.
Brady etal. [1] recommended the follow up discordant NIPT and
invasive testing with UPD work up, particularly in cases where
chromosomes 6, 7, 11, 14, 15, and 20 are involved because of the
presence of known imprinting disorders related to these chro-
mosomes. The maternal UPD 20 is substantially rare and the af-
fected fetuses have a common feature of prenatal or postnatal
growth delay [2-4]. Brady et al. [1] reported a total of 11 other
chromosomal trisomies, involving all chromosomes except chro-
mosomes 21, 18, and 13, detected using 4,000 NIPTs. Among
them, six cases were followed up and four cases (two cases of
trisomy 7 and one case each of trisomy 8 and trisomy 22) were
revealed to have normal fetal karyotype in the amniotic fluid
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and the other cases showed fetal mosaic trisomy 15, with UPD
15and trisomy 16 mosaicism, respectively [1].

Case

In this study, we performed whole genome sequencing-
based NIPT (G-NIPT™: Green Cross Genome, Yongin, Korea) of
1,000 high-risk Korean pregnancies, and detected five cases of
chromosomal trisomies other than in chromosomes 21, 18, and
13: one case each of chromosome 7, 8, 16, and two cases of
chromosome 20. All three trisomy cases involving chromosomes
7 and 20 were investigated invasively for the presence of UPD.
The case of trisomy 20 was revealed to have low level of mosaic
trisomy 20 (47 XX,+20[2]/46,XX[40]) at amniocentesis, but the
other cases showed normal karyotypes. To rule out UPD, we
performed chromosomal microarray analysis of the amniotic
fluid and maternal genomic DNA in the three NIPT false-positive
cases of trisomy 7 and 20, using Affymetrix CytoScan 750K ar-
ray (Life Technologies, Carlsbad, CA, USA) that had 550,000 non-
polymorphic markers and 200,436 single nucleotide polymor-
phisms (SNPs). We found a 30-Mb homozygous region spanning
the centromere, via amniocentesis of the fetus with low-level
mosaic trisomy 20 (Fig. 1). The pattern of presence of the homo-
zygous region limited to the centromere is consistent with tri-
somy rescue after meiosis Il error, with evidence of crossing over.
This finding suggests the occurrence of non-disjunction during
meiosis. Subsequently, we compared all the genotypes for SNPs
along the involved chromosomes, between the mother and the
fetus. The maternal genome was concluded to be the origin of
UPD, because fetal SNP genotypes in the 30-Mb homozygous
region were identical with the maternal alleles. The case of mo-
saic low-level trisomy 20 was thus diagnosed to have maternal
UPD 20, while the others did not show any UPD patterns.
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Discussion

Only a limited number of cases have been reported with UPD
20, and most cases were postnatal [5]. Paternal UPD 20 presents
pseudohypoparathyroidism type Ib (OMIM 603233), character-
ized by hypocalcemia, hyperphosphatemia, and abnormally
high parathyroid hormone levels. Maternal UPD 20 is related to
structural alterations resulting in partial or complete trisomy
for chromosome 20. The first case of maternal UPD showed a
mosaic karyotype with 46, XY and 47, XY, +mar, consisting of the
centromere and pericentromeric segments for chromosome 20
[5]. The second case was prenatally diagnosed as mosaic trisomy
20 and postnatally revealed as nonmosaic maternal UPD 20
[2]. The third case had trisomy 20 in 98% of the amniotic fluid,
100% of the placenta and urine sediment, and 10% of the pe-
ripheral blood [4]. The fourth case, without identified trisomic
cells, had intrauterine growth restriction (IUGR) and postnatal
growth delay [6]. According to a recent report, maternal UPD 20
has been suggested to be a new imprinting disorder with IUGR,
short stature, and prominent feeding difficulties with failure
to thrive [7]. To best of our knowledge, two cases of UPD were
detected by following discordant NIPT and invasive testing. Of
these, one was a case of UPD 21 [8], and the other was a case of
UPD 15 with fetal mosaicism [1]. In this study, we showed the
potential use of NIPT for the detection of UPD, especially when
the trisomies of specific chromosomes with imprinting syn-
dromes are detected.
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Fig. 1. Microarray analysis of amniotic fluid from a case of trisomy 20 detected by noninvasive prenatal test. The upper picture (Log2 ratio) shows
normal two copy numbers of chromosome 20, and the lower line (allele peaks) shows centromeric 30-Mb loss of heterozygosity.
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Trade, Industry and Energy (MOTIE, Korea).
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