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outline

Â background research & goals

Â neuroblastoma

Â prognostic marker selection

Â study design and workflow

Â RNA quality control

Â sample pre -amplification

Â normalization

Â data -analysis and results
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aim

Â development and validation of a robust prognostic gene signature for 
neuroblastoma using real - time qPCR

Â identifying patients with 

Â increased risk in the current low risk and high risk group

Â good molecular signature in the current high risk group

Â better choice of risk - related therapy



neuroblastoma

Â most frequent extra -cranial solid tumor in 
children

Â originates from primitive (immature) 
sympathetic nervous system cells

Â 1:100,000 children (< 15 years)

Â 20 cases/year Belgium | 700 cases/year 
USA

Â 15% of childhood cancer deaths

Â prognosis is dependent on

Â tumor stage (localized vs. metastatic 
disease)

Â age at diagnosis (< or > 1 year)

Â genetic defects: amplification MYCN, ploidy , 
loss of 1p, gain of 17q



neuroblastoma

Â prognosis is dependent on

Â tumor stage (localized vs. metastatic disease)

Â age at diagnosis (< or > 1 year)

Â genetic defects: amplification MYCN, ploidy, loss of 1p, gain of 17q



prognostic classification

Â misclassifications resulting in overtreatment or undertreatment

Â need for additional tumor -specific prognostic markers 

Â current microarray gene expression studies

Â data overfitting

Â unstable gene lists

Â lack of overlap

Â biological & technical noise

Â much more genes than samples

Â probe annotation / platform

Â different risk definition

Â different data processing and analysis



Åmeta -analysis of 7 published microarray gene 
expression studies

Åliterature screening of almost 800 abstracts from 
single -gene studies 

selection of a top ranking 
list of 59 prognostic 

markers

Åtwo PCR -based assays 

Åcapillary gel electrophoresis (Experion )
RNA quality control 423 

samples

sample pre -amplification 
(WT-Ovation)

analysis of 366 primary 
untreated neuroblastoma 
tumours using real - time 

qPCR

ÅPrediction Analysis of Microarrays

ÅKaplan -Meier

ÅCox proportional hazards

data -analysis

study workflow



towards real - time PCR signature profiling

Â 100 ng total RNA

Â 30 ng quality control

Â 10 ng unbiased amplification

WT-Ovation ( NuGEN)

Â PCR assay design and validation

Â sensitivity, specificity and efficiency

RTPrimerDB

(Pattyn et al., 2006, NAR; Lefever et al, 2009, NAR)

Â absolute standards

Â real - time PCR using 384 -well format

Â sample maximization strategy

(Hellemans et al., Genome Biology, 2007)

Â 366 tumors and 1 gene/plate



SPIA



WT-Ovation reproducibility
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WT-Ovation ïno amplification bias

median bias = 0.36, 90%tile bias = 0.61
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Â no need for DNase treatment

Â no need for cleanup of amplified products



preservation of differential expression


