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Research Background 
Uveal melanoma is a rare disease that results in metastatic 
spreading to the liver in up to half of the patients. Once  
liver metastasis is detected, life expectancy is limited  
to 6–12 months. Though little is known about the  
molecular pathogenesis of uveal melanoma, sensitive  
and specific molecular markers exist to predict disease  
outcome. Molecular aberrations, such as monosomy  
of chromosome 3 and gain of chromosome 8q, provide 
an accurate prognosis and are routinely analyzed with 
karyotyping and microarray approaches. However, these  
are time- and tissue-consuming methods. Alternatives  
for these methods are therefore evaluated.   

Application 
Using copy number variation (CNV) analysis, we have 
reanalyzed a series of 66 uveal melanomas that were 
previously analyzed with single nucleotide polymorphism (SNP) 
arrays. CNV assays were selected for four recurrent genomic 
aberrations in uveal melanoma. PPARG on chromosome 3p25, 
NEDD9 on chromosome 6p24, PTK2 on chromosome 8q24, 
and NFAT5 on chromosome 16q22 were used in combination 
with TERT (5p15) as reference. Issues that can hamper tumor 
analysis are tumor heterogeneity due to disease progression 
and genetic mosaicism. With the application of Droplet Digital 
PCR (ddPCR™) we hoped to improve detection of malignant 
uveal melanoma cells.

ddPCR Results
Four recurrent genomic aberrations were studied in 66 uveal 
melanomas by CNV analysis using ddPCR. In two instances 
an accurate call could not be made because of abnormalities 
that included chromosome 5p15, in which the reference 
gene (TERT ) in this test was located. For the remainder,  
a comparison with SNP array analysis revealed a good
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PPARG (A) and PTK2 (B) are markers for loss of chromosome 3 and gain 
of chromosome 8q in uveal melanoma.

concordance for the DNA copy number. In one heterogeneous 
tumor sample, SNP analysis was indecisive for chromosome 3 
status while CNV analysis indicated a loss of chromosome 3 in 
25% of the cells. Fluorescence in situ hybridization (FISH) on 
isolated nuclei indicated a loss of chromosome 3 in 17% of  
the cells and thereby corroborated the copy number call  
made with ddPCR.
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Conclusions
By applying CNV markers at prognostic chromosomal 
locations we were able to test 66 uveal melanomas in  
a time- and tissue-efficient way. The quantitative nature 
of ddPCR allowed us to establish the degree of tumor 
heterogeneity. Moreover, heterogeneous tumors were more 
easily typed with ddPCR compared to SNP analysis, and  
this could be validated with FISH analysis. 

By applying CNV assays using ddPCR we were able to 
achieve a very fast molecular prognosis for uveal melanoma. 
After inclusion of multiple stable references, application of this 
approach in the clinic would improve care for patients with 
uveal melanoma.  

“After validation of genome analysis with ddPCR,  
digital PCR should be validated in a prospective  
study for use in clinical testing.”
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Visit bio-rad.com/N/ddPCRSuccessVelden  
for more information. 
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