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Array comparative genomic hybridisation (aCGH) is 
a widely used test for genome-wide CNV detection. 
However, designing probes within regions of 
interest can be a challenge. 

Probes designed to target regions of the genome 
with a high GC content can be prone to non-specific 
binding and producing non-informative signals. In 
our past experience, this has led to inaccurate 
calling and splitting regions, complicating 
interpretation and reporting.

Our laboratory currently uses the Oxford Gene 
Technology (OGT) CytoSureTM Constitutional v3 
platform. This array includes probes for exon level 
coverage of up to 502 developmental delay genes 
identified by both the DDD project and ClinGen.

In order to overcome the issues associated with GC 
rich probes, OGT is investigating an updated 
microarray design which includes shorter probes 
and updated gene content. They are also 
investigating the utility of adding a GC modifier 
(GCM) reagent.

Here we present the results of a trial to determine if 
the performance of the OGT array can be improved 
in GC rich regions.

Introduction

The analysis of GC rich regions will always be challenging. This trial has demonstrated that, while the GCM 
showed a modest improvement in performance, array design has the greatest impact on the correct calling of 
imbalances across GC rich regions. This emphasizes the need to carefully consider both the GC content and the 
exonic coverage of the probes when designing array platforms. 

Moving forward, the AWMGS plans to evaluate performance of a new software feature in OGT CytoSure
Interpret v4.11. This feature allows easier filtering of GC rich probes and could therefore improve region calling 
in GC rich regions.

Conclusions

Methods
2 solutions  for dealing with GC rich regions were 
trialed:

- GCM reagent added to labelling reaction
- Designed to improve probe shift

- New Custom array design
- 35-60bp probes in high GC regions (v3 

probes 60bp)
- Reviewed content - updated ClinGen and 

DDD targeted regions

7 patients from our cohort were selected for this 
trial. These patients had deletions and/or 
duplications that were previously split by the calling 
software due to high GC rich regions. A total of 9 
imbalances had previously been called in these 
patients (6 deletions, 3 duplications, size range 
140kb-18.8Mb). A female control sample was also 
run against a male control sample. 

DNA samples were labelled using the CytoSure
Genomic DNA Labelling Kit prior to running on the 
CytoSureTM Constitutional v3 (8x60k) array or the 
new custom array, with and without the GCM 
according to the manufacturer’s (Oxford Gene 
Technology, UK) guidelines.

Aberration detection was performed using 
CytoSureTM Interpret Software.
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The use of shorter probe lengths improves the 
mean log ratios. These ratios were further improved 
when using the GCM (Figure 6).

When analyzing the data from the new custom 
array, just 2 of the 9 imbalances remained split by 
the software. The addition of the GCM had no affect 
on the calls when used with the new array.

The use of the new custom array also reduced the 
number of calls made in recurrent artefact regions, 
such as the GC rich regions at the 5’ end of a gene 
(e.g. in Figure 9), thereby reducing the analysis 
time. 

Therefore the new custom array design with shorter 
probes showed improved performance in GC rich 
regions compared with the v3 platform. However, 
before this new array could be considered for use in 
the diagnostic service we would need to fully 
understand and evaluate the differences in design 
content between this and the current array. For 
example, we have previously detected a 45kb 
deletion within FANCA. This deletion would not be 
detected using the new platform due to poor probe 
coverage in the region (Figure 10).

Conclusion: The new platform design improves calls 
in GC rich regions and reduce artefacts.

Modified custom array
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Figure 7. 22q11.21 
region using the v3 
array and no GCM

Orange = without modifier
Purple  = with modifier

The use of the GCM improves the mean log ratio 
shifts for high GC probes (Figure 1), with little effect 
on other probes (Figure 2). The biggest effect was 
observed for those probes in the 50-65% GC 
content range.

The GCM did not show a significant effect on the 
DLRS values, but does decrease the efficiency of 
labelling and the signal to noise ratios (SNRs) 
(Figure 3)

The use of the GCM improved the calling of one 
imbalance in our patients when using the v3 array, 
but the imbalance was still split by the software 
(Figures 4 and 5). There was no difference in the 
calling of the other 8 imbalances. The use of the 
GCM with the new custom array had no effect on 
how the imbalances were called.

Conclusion: Improves the performance of GC rich 
probes but does not completely eliminate the 
problem.

GC Modifier (GCM)

Figure 2. All 
probes.

Figure 4: v3 array, no GCM

Figure 5: v3 array + GCM
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Figure 3. Effect of GCM on the DLR and SNRs
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Figure 1. High 
GC probes 

>55%.

Figure 6. Effect of probe length on the mean log ratio

Figure 9. Probes in the 5’ region of EHMT1. Probes from the v3 
array are in blue, those from the new array are in red.  

Figure 8. 22q11.21 
region using the 
new array and no 
GCM

Figure 10. Probes over FANCA. Probes from the v3 array are 
in blue, those from the new array are in red.  


