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Abstract
Purpose Preimplantation genetic testing (PGT) using Karyomapping is used to screen embryos for single gene disorders prior to
implantation. While Karyomapping is not designed to screen for abnormalities in chromosome copy number, this testing is based
upon a genome-wide analysis of single nucleotide polymorphisms (SNP) and, as such, some chromosome abnormalities are
detected. The aim of this study was to validate whether Karyomapping could provide reliable and accurate PGT for a paternal
46,XY,t(10;19)(p15;p13.3) reciprocal translocation.
Methods Feasibility/validation for PGTwas performed using DNA from the couple, as well as DNA from the paternal parents
and from a previous unbalanced pregnancy. Karyomapping was performed using Illumina’s HumanKaryomap-12 BeadChip
microarray technology. SNP analysis was performed using BlueFuseMulti software (Illumina). Transmission of the translocation
was assessed through the analysis of SNP markers on the chromosome regions of interest.
Results PGT-SR was determined to be feasible as chromosomal SNP analysis could reliably distinguish normal/balanced
outcomes from all unbalanced outcomes. The couple transferred a normal/balanced embryo in an elective single embryo transfer
procedure following 2 IVF/PGT-SR cycles. A clinical pregnancy was achieved.
Conclusion This is the first report of PGT-SR test validation using Karyomapping for a 46,XY,t(10;19)(p15;p13.3) reciprocal
translocation. Karyomapping may offer a means of detecting unbalanced forms of chromosome rearrangements when other PGT
platforms fail.
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Introduction

Preimplantation genetic testing (PGT) (previously preimplan-
tation genetic diagnosis) is an alternative to invasive prenatal
diagnosis for couples who are at risk of producing children
with a single gene condition [1]. Karyomapping is a compre-
hensive linkage-based test used to screen embryos for single
gene disorders prior to implantation. PGT involves an assess-
ment of the single nucleotide polymorphism (SNP) profile of
both partners, a reference (close relative of known genetic
status) and the cells from the embryo. Analysis of the single
gene disorder is performed by studying the SNPs that

surround the gene of interest. By comparing the SNP profile
of each partner against the SNP profile of the reference, it is
possible to identify a unique SNP fingerprint that can be used
to indirectly detect the affected and unaffected gene copies in
the embryo [2]. While Karyomapping has been validated for
the detection of single gene disorders using haplotype analysis
[2, 3] as this technology is based upon genome-wide analysis
of SNPs, it is also capable of detecting meiotic trisomy, trip-
loidy and uniparental heterodisomy; it has not been validated
for the detection of post-zygotic abnormalities in chromosome
copy number that can lead to mosaicism [4]. The use of
Karyomapping for the detection of segmental chromo-
some abnormalities has also been reported [3]. Given
that Karyomapping is capable of detecting segmental
chromosome abnormalities, this testing platform may
provide a viable PGT option for couples with structural
chromosome rearrangements (PGT-SR).

Here, we present a case study using Karyomapping for a
paternal reciprocal translocation, 46,XY,t(10;19)(p15;p13.3).
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Case details

This case involved a 27-year-old female and a 31-year-old
male who were referred for IVF treatment with PGT-SR.
The couple had had three previous pregnancies of which
two had unfortunately resulted in miscarriage and the third a
15/40-week termination. Genetic testing of chorionic villus
sampling (CVS) revealed an unbalancedmolecular karyotype.
AG-banded karyotype of both parents indicated that the father
carried an apparently balanced reciprocal translocation involv-
ing chromosomes 10 and 19 (Table 1).

Based on the karyotype results, the couple were deemed at
risk of suffering reproductive difficultly due tomalsegregation
of the paternal reciprocal translocation. The couple requested
a PGT-SR test that would allow normal/balanced embryos to
be differentiated from unbalanced embryos that have resulted
from the paternal translocation.

Test validation/feasibility

The couple underwent genetic counselling. An initial
theoretical assessment was performed to determine
which PGT-SR platform/s were potentially viable for
this couple. It was determined that the PGT-SR plat-
forms typically used for reciprocal translocations (i.e.
next-generation sequencing (NGS) or array comparative
genomic hybridisation) did not have the resolution re-
quired to detect the smaller segments that would result
from this translocation (i.e. 659 kb and 7.8 Mb) [5]. As
a result, Karyomapping was investigated. Given that the
distribution of SNPs on the HumanKaryomap-12
BeadChip (Illumina) is not uniform (i.e. with lower cov-
erage in the telomere and centromere regions [6]),
BlueFuse Multi V4.0 (Illumina) was initially used to
assess whether there were enough SNPs in the region/s
of interest (i.e. on chromosomes 10 and 19) to proceed
with feasibility testing. This assessment determined that
there were an adequate number of SNPs in the regions
of interest (52 SNPs in the 10p15.3 region and 1187
SNPs in the 19p13.3p13.2 region) (Table 2).

Based on the above assessment, it was determined that the
couple could proceed with Karyomapping feasibility testing.

Feasibility testing was performed using blood/DNA samples
from the following:

– Female partner
– Male partner
– Both the male partners’ parents
– CVS from a previous pregnancy

All family members consented to feasibility testing. DNA
from the CVS was provided by the prenatal laboratory. DNA
extraction from EDTA peripheral blood from all family mem-
bers was performed within 1 week of collection using the
ReliaPrep blood gDNAMiniprep System as per the manufac-
turer’s instructions (Promega, USA). Extracted DNA was
stored at − 20 °C in preparation for Karyomapping.

Karyomapping

Each DNA sample was quantitated using the Qubit
Fluorometer and dsDNA High-Sensitivity (HS) Assay Kits
(ThermoFisher Scientific, AUS) and diluted to 50 ng/μl in
preparation for Karyomapping. Karyomapping was per-
formed on the extracted DNA of all family members using
the HumanKaryomap-12 BeadChip Kit (Illumina, USA) as
per the manufacturer’s instructions [7] with the initial whole
genome amplification step performed overnight (< 24 h) at
37 °C to increase the yield of DNA samples. The
Karyomapping data for each gDNA sample was imported into
BlueFuse Multi V4.0 (Illumina) to assess the number of ‘in-
formative’ SNPs for the family (i.e. the number of SNPs that
can potentially be used in PGT-SR to detect segmental chro-
mosome imbalances resulting from the translocation).

Analysis

Analysis was independently performed by two genetic scien-
tists using BlueFuse Multi V4.0 software (Illumina, USA)
according to the analysis guidelines recommended by the
manufacturer [6]. At the completion of feasibility test devel-
opment, the following was known:

– The SNP profiles for each family member
– The number of informative SNPs (within and flanking the

region/s of interest)
– The QC data for each gDNA sample (Table 3)

Table 1 Family karyotypes/molecular karyotype

Genetic result

CVS arr 10p15.3(100047_759281)x1,
19p13.3p13.2(260911_8073848)x3 pat

Mother 46,XX

Father 46,XY,t(10;19)(p15;p13.3)

Table 2 SNPs available
for paternal reciprocal
translocation

Region SNPs available

10p15.3 52 SNPs

19p13.3p13.2 1187 SNPs
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The success of the Karyomapping procedure was de-
termined based upon a review of the QC values for each
DNA sample. A review of the data indicated that the QC
values obtained for all DNA samples were within the ac-
ceptable range.

As a guide, in order to accept a case, there should be ≥ 10
informative SNPs flanking the area of interest. If < 10 infor-
mative SNPs are available in one or both of these regions, the
case may be accepted; however, acceptability will vary de-
pending on the distance the informative SNPs are to the area
of interest and if additional family samples are available in
order to obtain sufficient SNP data for phasing.

Figure 1 shows the Bluefuse Multi data for the male part-
ner, reference and CVS. Transmission of the reciprocal trans-
location was assessed through the analysis of SNP markers on
the chromosome regions of interest. PGT-SR was determined
to be feasible based upon the fact that the detailed haploblock
chart reliably detected segmental copy number changes in-
volving the translocated segments (and thus is presumed ca-
pable of distinguishing normal/balanced outcomes from all
unbalanced outcomes). The most appropriate reference to
use for clinical PGT-SR was determined to be the paternal
grandfather (due to the highest number of SNPs within the
chromosome regions involved in the translocation) as shown
in Table 4.

In order to mimic the diagnosis of an embryo, the
SNP data for the CVS was imported into BlueFuse
Multi as a mock embryo (sibling) with each of the se-
lected references to confirm that detection of the recip-
rocal translocation was possible. Detailed haploblock
charts were used to analyse the number of key and
non-key SNPs in the regions of interest. Figure 1 shows

the BlueFuse Multi data for the male partner, paternal
grandfather (reference) and the CVS (sibling). The data
confirms that identification of segmental copy number
changes as a result of malsegregation of the paternal
reciprocal translocation was feasible.

A feasibility report was issued to the IVF specialist and
referring clinic. This report outlined that Karyomapping
could be used to screen embryos for the paternal recipro-
cal translocation. The report noted that Karyomapping is
unable to distinguish between apparently normal and bal-
anced outcomes. However, if the couple wished and the
paternal grandparents were willing to undertake a karyo-
type, Karyomapping may be able to distinguish between
all outcomes.

Limitations, reliability and accuracy

Karyomapping is not designed to screen for segmental
chromosome imbalances and, unless specifically validat-
ed during feasibility testing (e.g. the paternal transloca-
tion in this case), it is possible that these types of chro-
mosome errors will not be detected. If a chromosome
abnormality unrelated to the indication for testing is
detected, these embryos would be diagnosed as abnor-
mal and not considered suitable for transfer.

The estimated error rates for Karyomapping are reported to
be as low as 0.3% [4, 8, 9]. Patient-specific factors such as
consanguinity, the quality of the biopsied materials, the num-
ber of biopsied cells retrieved from the embryo, the number of
informative SNPs and the quality of the resulting data could
affect the accuracy of the test.

Table 3 QC values obtained
following Karyomapping
feasibility testing

Sample Call ratea AB rateb ADO ratec Miscall rated

Parent Mother 0.98 0.30

Father 0.98 0.28

Reference Paternal grandmother 0.98 0.30 0.43 0.14

Paternal grandfather 0.98 0.29 0.42 0.14

CVS 0.98 0.29 0.00 0.00

a The SNP call rate indicates the percentage of SNPs with a conclusive genotype and should be in the range of
0.95–0.99. If the SNP call rate is ≤ 0.8, the data quality is too poor and a new sample may be required
bAB rate indicates the heterozygosity levels in the sample and should be in the range of 0.25–0.29 for each gDNA
sample. If the AB rate is lower, it can reflect a higher allele dropout rate (i.e. heterozygous AB alleles have been
affected by allele dropout and are being incorrectly called as AA or BB). Lower AB rates can also be an indicator
of consanguinity (i.e. the couple have SNPs in common due to their shared ancestry and are therefore AA or BB)
c ADO rate indicates the allele dropout rate in each sample. The ADO rate should ideally be 0.00 for sibling
references. The ADO for grandparent references will be ~ 0.40 due to the grandparent samples only being related
to one partner
dMiscall rate is an indicator of data quality. The lower the miscall rate the better the data quality. The miscall rate
should ideally be 0.00 for sibling references. The miscall rate for grandparent references will be ~ 0.14 due to the
grandparent samples only being related to one partner
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Karyomapping does not exclude the presence of non-
targeted single gene mutations, chromosomal aneuploi-
dy, mosaicism or balanced chromosomal rearrangements.
Karyomapping may identify chromosome abnormalities
that are unexpected and unrelated to the original reason
for performing the test (i.e. incidental findings).
Incidental findings may be detected in gDNA (during
feasibility testing) and/or embryos (during PGT-SR). If
incidental findings are identified, our clinic policy is
that they are

– Only disclosed if they are believed to be linked to a po-
tential health problem or if they are likely to impact on the
health of a child to be born following PGT-SR.

– Disclosed by a genetic counsellor/clinical geneticist/IVF
specialist.

– Confirmed by an accredited diagnostic laboratory.

The couple was fully informed of the described test
limitations.

Preimplantation genetic testing

To date, the couple have undertaken two IVF/PGT-SR
cycles. Ovarian stimulation, embryo culture and embryo
biopsy were performed through an external IVF clinic.
The embryo biopsy procedure was performed on day 5/6
post oocyte collection. Embryos were considered suitable
for biopsy if they had developed to the blastocyst stage
and contained a clearly defined inner cell mass (i.e. the
inner cell mass was identified as a tightly compacted ball
of cells clearly separate from the trophectoderm cells)
and an appropriate number of trophectoderm cells to en-
able the removal of approximately 3–7 cells for PGT
while retaining an adequate number of trophectoderm
cells to support ongoing embryo development. The
biopsied blastocysts were vitrified post biopsy. Each bi-
opsy sample was washed through a series of 20 μl 1×
PBS drops (Cell Signalling Technologies, USA) before
being transferred to a sterile 0.2-μl PCR tube containing
2.5 μl of 1× PBS. Whole genome amplification (WGA)
was performed using the RepliG Single Cell Kit (Qiagen,
Netherlands). Following WGA, Karyomapping was per-
formed using the HumanKaryomap-12 BeadChip Kit
(Illumina, USA) as per the manufacturer’s instructions
[7] with the initial whole genome amplification step per-
formed overnight (< 24 h) at 37 °C to increase the yield
of DNA samples. Samples were analysed independently
by two genetic scientists using BlueFuse Multi V4.0
(Illumina). Analysis was performed using the manufac-
turer’s recommendations published in ‘A technical guide
to Karyomapping – Phasing single gene defects’ [6]. The

results of both IVF/PGT-SR cycles are presented in
Table 5. Overall, 11 embryos were biopsied and tested
using Karyomapping over two egg collections. A conclu-
sive genetic result was obtained for 10/11 embryo biopsy
samples. An unbalanced chromosome complement was
obtained for 7/11 embryos, 3/11 embryos showed a
normal/balanced chromosome complement and one em-
bryo did not obtain a result due to amplification failure.
Figure 2 shows the Karyomapping profiles for embryo 6
from IVF cycle 1. This embryo was diagnosed as unbal-
anced for the paternal reciprocal translocation (deletion
10pter-p15.3, duplication 19pter-p13.2). Overall, this
couple had three cryopreserved embryos suitable for fro-
zen embryo transfer. The couple transferred a normal/

�Fig. 1 Log R chart: The Log R chart represents the logged ratio of
observed probe intensity to expected intensity (Y axis represents
fluorescent intensity, X axis represents the chromosome) and is
expected to show zero when two chromosome copies are present. Any
deviation from zero is indicative of a chromosome copy number change
(e.g. a Log R ratio > 0 indicates more than two copies while a Log R ratio
< 0 indicates less than two copies). B-Allele chart: The B-Allele chart is
expected to show three tracts (AA,AB,BB) for the autosomes. Deviations
from this are indicative of an abnormal number of chromosomes (e.g. loss
of the AB tract is indicative of monosomy). Detailed haploblock chart:
The Karyomaps for each parental chromosome are displayed as two rows
of informative SNPs. The region of interest is identified by the blue area.
The 2-Mb flanking regions are displayed by the grey shading either side
of the blue area. The SNPs are represented by the coloured dots. The
haplotypes displayed in BlueFuse Multi are relative to the reference sam-
ple. Blue and yellow represent the paternal and maternal haplotypes
inherited by the reference and red and green represent the paternal and
maternal haplotypes that were not inherited by the reference. The detailed
haploblock charts are used to analyse the number of key and non-key
SNPs in the region of interest. Key SNPs are indicated above the allele
and non-key SNPs are indicated below the allele. A loss of key SNPs is
indicative of a loss of chromosomematerial and a loss of non-key SNPs is
indicative of a gain in chromosome material. In this figure, the paternal
grandfather has been imported as a reference to phase for the paternal
reciprocal translocation and the CVS has been entered as a mock embryo.
The reciprocal translocation was not visible on the Log R, B-allele and
detailed haploblock charts for the male partner and the paternal grandfa-
ther as there was no visible changes on the charts (i.e. the reciprocal
translocation is balanced and the karyotype of the paternal grandfather
is either balanced or not a carrier). However, the following was observed
for the CVS (identified by the red boxes):
- Log R chart < 0 for chromosome 10 indicating a deletion of 10pter-
p15.3
- Loss of the AB tract on the B-allele chart for chromosome 10 indicating
a deletion of 10pter-p15.3
- Loss of paternal key SNPs and non-key SNPs vary phase for chromo-
some 10 on the detailed haploblock chart indicating a deletion of 10pter-
p15.3
- Log R chart > 0 for chromosome 19 indicating a duplication of 19pter-
p13.3
- A dispersed AB tract on the B-allele chart for chromosome 19 indicating
a duplication of 19pter-p13.3
- Loss of paternal non-key SNPs and key SNPs vary phase for chromo-
some 19 on the detailed haploblock chart indicating a duplication of
19pter-p13.3
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Male partner 

Chromosome 10

Chromosome 19
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Reference (Paternal grandfather) 
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Fig. 1 (continued)
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Chorionic Villus Sample

Chromosome 10

Chromosome 19

Fig. 1 (continued)
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balanced embryo in an elective single embryo transfer
procedure. A clinical pregnancy (ultrasound confirmation
of foetal heart beat) was achieved which was ongoing at
the time of publication (12 weeks).

Discussion

As Karyomapping is a relatively new PGT technology,
there are limited reports on its clinical usage for indica-
tions other than familial single gene conditions. Sarasa
et al. [10] presented a case study to assess the use of

Karyomapping for PGT-SR to determine whether this
technology could distinguish between apparently normal
versus balanced embryos (given that other methods of
PGT-SR (such as NGS and array-CGH) do not have the
diagnostic capability to do this). They assessed 29 em-
bryos from three patients who had different reciprocal
translocations. Their results showed that 8/29 embryos
were euploid and 20/29 embryos were abnormal. The
remaining 1/29 embryos did not obtain a conclusive re-
sult. Of the euploid embryos, 3/8 carried a balanced form
of the familial translocation and 5/8 were apparently nor-
mal (i.e. translocation not detected). Of the abnormal

Detailed haploblock chart

Chromosome 10

Fig. 1 (continued)
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embryos, 15/20 had abnormalities attributed to the famil-
ial translocation and 5/20 had chromosomal aneuploidies
unrelated to the translocation. Three patients elected to
have a transfer and all three obtained a successful preg-
nancy. Sarasa et al. concluded that Karyomapping is a
reliable PGT-SR test for the detection of apparently nor-
mal, balanced and unbalanced forms of inherited chro-
mosome rearrangements. In addition, they estimated that
the technology is able to detect at least ¾ of chromo-
some aneuploidies in embryos and that the accuracy for
inherited abnormalities is > 95%. An advantage of
Karyomapping is that it can be used for chromosome
rearrangements with small segments or complex rear-
rangements in which other PGT platforms may not be
able to be used. This was reinforced by the same group
when they successfully used Karyomapping technology
for a couple carrying a deletion in the gene responsible

for tuberous sclerosis (TSC2) in which there was no
family history of the condition [11].

Another group, Stock-Myer et al. [12], investigated
the use of Karyomapping to detect pathogenic copy
number variants (CNVs) below ~ 5 Mb in size. They
also hoped to clarify whether this technology could be
used to distinguish between apparently normal versus
balanced embryos from chromosome rearrangement car-
riers. They performed PGT-SR using Karyomapping for
various duplications and deletions (sizes ranged from
0.2 to 2.5 Mb) from 13 patients and one translocation
patient. They determined that Karyomapping was a re-
liable PGT test for CNVs below the level of detection
of other PGT technologies and that Karyomapping is
able to be used for the detection of apparently normal,
balanced and unbalanced PGT embryos for chromosome
rearrangement carriers.

Chromosome 19

Fig. 1 (continued)
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In order to use Karyomapping for clinical testing, an
appropriate reference sample is required. An appropriate
reference can be DNA from a child, prenatal sample,
products of conception or another family member that
has been shown to have an unbalanced form of the
chromosome rearrangement to be investigated. While
this couple had access to a DNA sample from an un-
balanced CVS in a previous pregnancy, in some fami-
lies, DNA from an appropriate reference may not be

available. Under this circumstance, DNA from at least
one unbalanced embryo from a previous IVF/PGT-SR
cycle may be able to be used (if DNA quality is good
enough) as a reference [3]. If none of the above refer-
ence options are available, then PGT-SR using
Karyomapping will not be an option.

Both array-CGH and NGS have been designed for
calling whole chromosome abnormalities and even
though the manufacturer states the limit of detection to

Table 4 Number of informative
SNPs Region Available

SNPs
Reference Paternal

informative
SNPs

Sufficient to
enable
phasing paternal
translocation

Chromosome
10

5′ 0 Chorionic villus
sample

0 Yes
Main 52 12

3′ 333 61

5′ 0 Paternal grandfather 0 Yes
Main 52 7

3′ 333 41

5′ 0 Paternal
grandmother

0 Yes
Main 52 2

3′ 333 22

Chromosome
19

5′ 0 Chorionic villus
sample

0 Yes
Main 1187 200

3′ 294 57

5′ 0 Paternal grandfather 0 Yes
Main 1187 118

3′ 294 27

5′ 0 Paternal
grandmother

0 Yes
Main 1187 101

3′ 294 30

Table 5 IVF-PGD cycle results

IVF cycle number Embryo number Embryo biopsied on day Call rate AB rate ADO rate Miscall rate Genetic result

Cycle 1 2 6 0.87 0.18 0.16 0.00 Unbalanced (deletion 10pter-p15.3,
duplication 19pter-p13.2)

3 5 No amplification from biopsied cells No result

4 5 0.96 0.28 0.01 0.00 Unbalanced (deletion 19pter-p13.2)

5 5 0.97 0.29 0.00 0.00 Unbalanced (deletion 10pter-p15.3)

6 6 0.97 0.28 0.00 0.00 Unbalanced (deletion 10pter-p15.3,
duplication 19pter-p13.2)

Cycle 2 1 6 0.96 0.29 0.00 0.00 Unbalanced (deletion 19pter-p13.2)

2 5 0.92 0.25 0.01 0.00 Unbalanced (deletion 19pter-p13.2)

6 5 0.93 0.25 0.01 0.00 Normal/balanced

7 5 0.96 0.27 0.00 0.00 Normal/balanced

10 6 0.97 0.28 0.00 0.00 Normal/balanced

13 6 0.97 0.29 0.00 0.00 Unbalanced (duplication 19pter-p13.2)
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Log R and B allele charts

Chromosome 10

Chromosome 19

Fig. 2 Log R chart: The Log R chart represents the logged ratio of
observed probe intensity to expected intensity (Y axis represents
fluorescent intensity, X axis represents the chromosome) and is
expected to show zero when two chromosome copies are present. Any
deviation from zero is indicative of a chromosome copy number change
(e.g. a Log R ratio > 0 indicates more than two copies while a Log R ratio
< 0 indicates less than two copies).
B-Allele chart: The B-Allele chart is expected to show three tracts
(AA,AB,BB) for the autosomes. Deviations from this are indicative of
an abnormal number of chromosomes (e.g. loss of the AB tract is indic-
ative of monosomy). Detailed haploblock chart: The Karyomaps for each
parental chromosome are displayed as two rows of informative SNPs. The
region of interest is identified by the blue area. The 2 Mb flanking regions
are displayed by the grey shading either side of the blue area. The SNPs are
represented by the coloured dots. The haplotypes displayed in BlueFuse
Multi are relative to the reference sample. Blue and yellow represent the
paternal and maternal haplotypes inherited by the reference and red and
green represent the paternal andmaternal haplotypes that were not inherited
by the reference. The detailed haploblock charts are used to analyse the
number of key and non-key SNPs in the region of interest. Key SNPs are
indicated above and non-key SNPs are indicated below. A loss of key SNPs
is indicative of a loss of chromosome material and a loss of non-key SNPs

is indicative of a gain in chromosome material. This figure shows the
Karyomapping results for embryo number 6 from IVF cycle 1. This em-
bryo was diagnosed as unbalanced (deletion 10pter-p15.3, duplication
19pter-p13.2). In this figure, the paternal grandfather has been imported
as the reference to phase for the paternal reciprocal translocation in embry-
os. The following was observed (identified by the red boxes):
- Log R chart < 0 for chromosome 10 indicating a deletion of 10pter-
p15.3
- Loss of the AB tract on the B-allele chart for chromosome 10 indicating
a deletion of 10pter-p15.3
- Loss of paternal key SNPs and non-key SNPs vary phase for chromo-
some 10 on the detailed haploblock chart indicating a deletion of 10pter-
p15.3
- A dispersed AB tract on the B-allele chart for chromosome 19 indicating
a duplication of 19pter-p13.3
- Loss of paternal non-key SNPs and key SNPs vary phase for chromo-
some 19 on the detailed haploblock chart indicating a duplication of
19pter-p13.3
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be 20 Mb, other groups have reportedly validated the
technology for the detection of segmental aneuploidies
< 20 Mb [13–15]. Our group has similarly validated the
detection of segmental aneuploidies below 10 Mb [5].
Therefore, for patients with chromosome rearrangements
involving translocated segments < 20 Mb (such as the
current case study), the best platform to use will depend
on the chromosome regions involved and the results of
in-house validation. Other occasions when alternate
PGT-SR technologies may need to be investigated

include if there has been quality issues during the
manufacturing of a platform (for example the product
quali ty notif icat ions released in July 2017 for
Illumina’s 24Sure+ array-CGH platform) or if a plat-
form is removed from the market (for example the ob-
solescence of Illumina’s 24Sure+ array-CGH platforms).

The couple transferred a normal/balanced embryo in
an elective single embryo transfer procedure. A clinical
pregnancy (ultrasound confirmation of foetal heart beat)
was achieved which was ongoing at the time of

Detailed haploblock chart

Chromosome 10

Chromosome 19

Fig. 2 (continued)
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publication (12 weeks). While confirmatory prenatal di-
agnosis would confirm the overall clinical validity of this
test, we believe that the benefits of PGT-SR outweigh the
risks of this procedure. The case study presented here is
the first report of PGT-SR test validation/feasibility using
Karyomapping for a 46,XY,t(10;19)(p15;p13.3) recipro-
cal translocation and shows that for some patient indica-
tions (when DNA from an appropriate reference is avail-
able), Karyomapping can provide a means of detecting
unbalanced forms of rearranged chromosomes when oth-
er PGT-SR platforms fail.
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