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Introduction

Â Ultra-conserved regions in the human genome (Bejerano et al, 2004)

Â Ó 200 bp in length

Â 100 % identity between human, rat and mouse genomes

Â 481 UCRs

Â exonic, intronic and intergenic

Â Transcribed ultra-conserved regions (Calin et al, 2007)

Â T-UCRs

Â Differentially expressed between normal and cancer tissue

Â Located at fragile sites and genomic regions involved in cancer

Â T-UCR function?

Â T-UCR expression profiling in neuroblastoma tumours 

Â Integrative genomics approach
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Methods

Â High-throughput RT-qPCR primer design

481 T-UCR sequences

candidate RT-qPCR primers

in silico evaluated RT-qPCR 

primers

primer design (Primer3)

SNP (dbSNP)

specificity (BiSearch)

sec. structure (UNAFold) www.rtprimerdb.org

validated RT-qPCR primers

specificity

efficiency
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Methods

Â Specificity Â Efficiency

Ą 84% have efficiency >90%<110%

Ą 97% have efficiency >80%
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Methods

Â T-UCR expression profiling

Â 481 T-UCRs

Â 40 primary neuroblastoma tumour samples (20 ng total RNA)

Â WT-Ovation RNA amplification (NUGEN)

Â mRNA expression profiling

Â whole transcriptome

Â 40 primary neuroblastoma tumours samples

Â exon arrays (Affymetrix)
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Results

Â Selection of independently expressed T-UCRs

Â T-UCRs are located inter- and intragenic

Â RT-qPCR T-UCR assays detect host gene and T-UCR

Â Correlate T-UCR expression (RT-qPCR) to expression of host genes (GeneChip)

Â Select independently expressed T-UCRs (237 T-UCRs)

Mestdagh et al., Oncogene, submitted
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Results

Â Integrative genomics uncovers putative T-UCR functions

Â Integration of multi-level transcriptome data (Guttman et al., 2009)

Â Based on the assumption that co-expressed genes share similar functions

40 
tumours

T-UCR

correlation

mRNA

correlation GSEA

237 TUCRs 

x 

20,000 mRNAs

expression data

237 T-UCRs

20,000 mRNAs

Spearmanôs rank

Matrix:

for each T-UCR

rank mRNAs by

correlation coeff

enriched gene

sets per T-UCR

Mestdagh et al., Oncogene, submitted
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Results

Â Functional map

Â enriched gene set among positively correlated genes: red

Â enriched gene set among negatively correlated genes:  blue

Â non-enriched gene set: white
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Results

Â Functional T-UCR expression 

network in neuroblastoma

Â Identify co-regulated T-UCRs in 

neuroblastoma

Â Annotate network clusters using 

T-UCR functional map

Mestdagh et al., Oncogene, submitted
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Conclusions

Â Primerdesign pipeline succesfully applied for high-throughput RT-qPCR 

studies

Â T-UCR expression profiling is possible with RT-qPCR technology

Â T-UCRs are widely expressed in neuroblastoma tumours

Â Half of T-UCRs are expressed independently of their host gene

Â Integrative genomics is a powerfull tool to unravel the function of novel RNA 

molecules 

Mestdagh et al., Oncogene, submitted
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