
RESULTS
● We have identified 53 unique partial exon LRs (50 deletions and 3 

duplications).
 – 46/53 were classified as pathogenic (Table 1).

● 7 LRs were classified as ‘uncertain’ based on
specific criteria, including:

 – A deletion of in-frame non-critical gene
region(s)

 – The deletion of a region located after the last 
known deleterious mutation

 – Terminal duplications of unknown location or 
orientation. 

● Long range PCR
was performed
in 15/53 cases,
as breakpoint
determination could
significantly impact
classification.

● One such case was
the analysis of a
BRCA2 LR (“partial
del exon 11”)
(Figure 1).

 – The presence
of an in-frame 
deletion of 711 
base pairs within 
a non-critical 
region was 
confirmed.

 – This resulted in 
an ‘uncertain’ 
classification.
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METHODS
● Exon-based targeted Microarray-CGH and/or

NGS dosage analysis are used to identify LRs as 
part of a 25-gene hereditary cancer panel.

● In addition, Long Range PCR and nested Sanger 
sequencing analyses are utilized for breakpoint
determination of large deletions and duplications
involving partial exons.

● LRs classified as pathogenic (laboratory
classification of Deleterious or Suspected
Deleterious) were based on disruption or loss
of critical gene coding regions, or removal of 
consensus splice junctions that most likely result
abnormal RNA splicing.

CONCLUSIONS
● Using a combination of exon-based targeted Microarray-CGH and/ 

or NGS dosage analysis, long range PCR and Sanger sequencing, 
we are able to resolve the precise endpoints of a subset of LR 
deletions and duplications involving partial single exons. 

BACKGROUND
● Hereditary cancer syndromes are caused by pathogenic genetic 

variants, including sequence variations and large rearrangements
(LRs).

● Methodologies such as Chromosomal Microarray Analysis, exon-
based targeted Microarray-CGH, Next Generation Sequencing
(NGS) and Multiplex Ligation Probe Amplification (MLPA) are often
used to detect large deletions and duplications.

● However, LRs involving partial exons require additional follow-
up in order to determine the exact breakpoints for accurate 
characterization.

● Here, we describe our testing strategy for confirming LRs involving
partial exons and providing appropriate clinical classifications.

Figure 1. Characterization of a partial deletion in exon 11 of BRCA2

Table 1. Unique LRs by gene

Gene PV 
(N)

Uncertain 
(N)

APC 3 0
ATM 5 1

BARD1 2 0
BRCA1 10 1
BRCA2 7 1
BRIP1 1 1
CHEK2 2 0
MSH2 5 0
MSH6 6 1
NBN 1 1

PALB2 2 0
PMS2 1 0

RAD51C 1 0
RAD51D 0 1

Total 46 7

A) NGS Data showing a partial deletion in Exon 11 of BRCA2.
Amplicons at normal dosage align to 2 on the Y-axis, 1 for deleted exons, and 3 for duplicated exons.

C) Scheme of MLPA
probe binding sites for 
BRCA2 exon 11.
MLPA probes (blue rectangles) will 
not hybridize to the region of exon 
11 that is deleted and the deletion 
will not be detected by this assay.
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B) Microarray CGH Data showing a partial deletion in Exon 11 of BRCA2.
Microarray probe clusters at normal dosage align to 0 on the Y-axis, ~ -0.75 for deletions, and ~0.5 for duplications.
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D) Scheme and results of targeted PCR on an
agarose gel. 
Targeted PCR is designed to determine the precise breakpoints of 
the deletion. The patient sample produces both a WT product and a 
smaller mutant product.  The deletion size was 
determined by Sanger sequencing.
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● This leads to appropriate classifications of these
rearrangements and ensures provision of accurate
genetic information so healthcare providers may
effectively guide patient management.
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