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Genomic techniques such as exome sequencing, 
whole genome sequencing (WGS) and array 
comparative genomic hybridisation (aCGH) have 
become the frontline tests for a vast range of 
referrals within genetics laboratories. A significant 
challenge of these techniques is the ability to 
confidently identify small scale copy number 
changes. This can result in the need for further 
testing to fully interpret or validate certain complex 
findings.

We have developed an in-house real-time 
quantitative PCR (qPCR) assay as a method for 
validating imbalances, including single exon 
imbalances, detected by genomic methods such as 
aCGH and clinical exome sequencing (CES).

Introduction

8 year old girl tested on the cortical brain 
malformation disorders panel.

Interpretation: Deletion of exon 11 predicted to 
result in the loss of the last coding exon of the 
PAFAH1B1 gene. This variant has previously been 
reported in the literature in a patient with isolated 
lissencephaly and seizures4. This finding is highly 
supportive of a clinical diagnosis of lissencephaly.

Case 4– confirming MLPA results

Our qPCR service was originally introduced as an 
efficient and cost-effective method for validating 
imbalances detected on aCGH. The service has since 
been expanded to validate imbalances detected by 
other methods, including CES.

Once confirmed, the qPCR test provides a targeted 
and economical option for detecting the imbalance 
in any family members.

This technique has enabled small imbalances to be 
fully interpreted, providing the patient and their 
family with the correct result.

Conclusions

Methods

Primers are designed to target 2 regions within the 
suspected copy number change, and 2 regions 
outside of the copy number change.
These primers are used to amplify the target 
regions using Applied Biosystems® Power SYBR® 
Green Master Mix and the Applied Biosystems® 
7500 Fast Real-Time PCR system in both patient 
DNA samples and a normal control sample, along 
with primers targeting B2M as an endogenous 
control gene. All samples are run in triplicate to 
obtain average CT values
The comparative CT method is used to determine 
the relative quantity (RQ) of the target regions in 
the samples1.

Validation Test
Recurrent 

Region
Novel
Region

Proband only ~£15 ~£45

Proband &
parental samples

~£25 ~£55

Table 1. Reagent costs for qPCR.

25yr old male with severe epilepsy, small stature, 
severe learning difficulties and developmental 
regression. Testing on the Extended epilepsy panel 
was requested. 

Interpretation: Partial heterozygous deletion of 
CHD2 exon 19 (est. c.2432_2506-383del) predicted 
to cause a frameshift at the protein level and is 
therefore considered a pathogenic variant. CHD2-
related seizure disorder confirmed.

Case 1 – Confirming CES results

Figure 1. A drop in reads indicated a large partial deletion over 
exon 19 of the CHD2 gene, the extent of which was unclear.
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Figure 2. qPCR confirmed a deletion over exon 19, and showed 
that adjacent exons were not included in the imbalance.

Case 2 – Defining breakpoints

3 month old boy with soft dysmorphic features, 
clinodactyly and failure to thrive. Array CGH analysis 
detected a 648kb copy number loss at 13q31.3. Due 
to the location of the probes, it was initially unclear 
if the MIR17HG gene was included in this deletion.

Interpretation: Pathogenic imbalance. Deletions of 
MIR17HG, encoding the miR-17~92 polycistronic
miRNA cluster, have been reported in the literature 
in only a few patients with a phenotype including 
microcephaly, short stature and digital anomalies2. 

Figure 3. Array CGH analysis showed evidence of a loss at 
13q13.3.

MIR17HG

Figure 4. qPCR confirmed that MIR17HG was included in the 
imbalance

1 day old male in neonatal unit with a bronchial arch 
defect. Array CGH analysis showed a 3 probe shift to 
loss but this was not called by the analysis software.

Interpretation: Likely pathogenic deletion. Variants 
detected in the EYA1 gene, which include deletions, 
are associated with branchiootorenal spectrum 
disorders which comprise branchiootorenal (BOR) 
syndrome and branchiootic syndrome (BOS)3.

Case 3 - Validating small CNVS

Figure 5. Array CGH analysis plot showing 3 probe shift over 
exon 10 of the EYA1 gene.

Figure 6. qPCR confirmed a deletion of exon 10 of EYA1

Figure 7. MLPA analysis showed evidence of a deletion of exon 
11 of the PAFAH1B1 (LIS1) gene. Sequencing analysis showed 
evidence of a possible mosaic SNP 6bp downstream of the 
MLPA probe site, could this be affecting probe binding?

Exon 11 
probe

Figure 8. qPCR confirmed a heterozygous deletion at exon 11 of 
the PAFAH1B1 gene.


