Uncovering the Complexities of the Placenta:
A Case of Trophoblast Mosaicism
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l. Introduction

Noninvasive prenatal testing (NIPT) analyzes cell-free DNA (cfDNA) in maternal blood. DNA fragments contributed by
a pregnancy are believed to originate predominantly from placental trophoblasts, the primary source of cells analyzed
during a direct preparation from chorionic villus sampling (CVS). The common biological origin of this DNA may reveal
differences between the placental and fetal genomes, as well as mosaicism within the placenta itself.

Maternal blood samples submitted to Sequenom Laboratories® for MaterniT® GENOME testing were subjected to
DNA extraction, library preparation, and whole-genome massively parallel sequencing as described by Jensen et al.
Sequencing data were analyzed using a novel algorithm to detect aneuploidies and other subchromosomal events
as described by Lefkowitz et al.?

A 37 year old patient elected to pursue genome-wide cfDNA testing. Screening was positive for a 14.80Mb gain

of material from chromosome 18p, suggestive of a supernumerary 18p marker chromosome or isochromosome 18p.
The patient elected to pursue CVS which yielded a positive result for trisomy 18 from FISH analysis, and an abnormal
SNP microarray on direct villi showing extra material from 18p, predicted to be present at 39% mosaicism. However,
the fetal karyotype, which is obtained from long-term culture of mesenchymal cells, was consistent with a normal male.
Amniocentesis returned normal FISH and microarray results.

Figure 1. MaterniT® GENOME
report including detailed
laboratory director comments
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A gain of chromosome 18 material was observed. Itis estimated to be 14.80Mb in size and is suggestive of a
duplication in the region p11.32-p11.21. This data may represent a supernumerary 18p marker chromosome or
isochromosome 18p. Additionally, this region may contain one or more ciinically significant genes. Genetic

ling and dlinical correlat testing s required if fetal confirmation and
clinical interpretation of the suspected event are desired. Please refer to the "Performance” and "Limitations of the
Test" sections of this laboratory report for additional information.
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Figure 2. Ideogram of chromosome 18 demonstrating overrepresentation of 18p11.32-p11.21
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Table 1. Summary of results
‘ MaterniT® GENOME positive for 14.80Mb gain of 18p

High risk indication Advanced maternal age

CVS FISH results Positive for trisomy 18

CVS Microarray results (from direct villi) Mosaic terminal duplication of 18pter->q11.1

CVS karyotype results (from long-term culture) 46,XY

Amniocentesis FISH & microarray results Normal male

No major fetal anomalies noted except questionable

Ultrasound findings location of cord insertion

Delivery 41 weeks

Postnatal follow-up Baby alive and well, no further studies performed

Likely CPM Classification CPM Type |

Table 2.2 Summary of different

types of mosaicism (confined Type | Nature T'?.’}i':‘e’?,'f“ M?zslr;ﬁ?_z;"e Amniocytes

placental mosaicism and true

fetal mosaicism) | CPM Abnormal Normal Normal
1} CPM Normal Abnormal Normal
m CPM Abnormal Abnormal Normal
v TFM Abnormal Normal Abnormal
Vv TFM Normal Abnormal Abnormal
VI TFM Abnormal Abnormal Abnormal
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profile from cfDNA H
sequencing showing
overrepresentation of 18p H

Figure 4. (Upper) Reveal® SNP

Microarray results from lysi : )
of direct chorionic villi;
(Lower) Reveal® SNP Microarray

Las
results from amniocentesis M
FRURV FSTPNY ST W ¥ TR ONTE DT W | WY

CVS — MOSAIC (39%) TERMINAL DUPLICATION
OF 18PTER->Q11, ) ) o

AMNIOCENTESIS —NORMAL 18P

b i A i A ik

This case illustrates how cfDNA testing prompted a diagnostic evaluation that subsequently identified type | confined
placental mosaicism (CPM), in which an abnormal cell line is found in the trophoblastic cell layer of the placenta,
and presumably absent from the mesenchyme and fetus. This case report adds to a growing body of literature that

is redefining the concept of “false positive” or “discordant positive” results from NIPT.
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